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®ltll!t'fk:^^D-^*^*V7— Iffi^ @e^Jl=^2<^7 5ymse^J<^4 7fiM^^-> 
(T4 7) 6 2l2:-fe'J> (S6 2) H5|=i^t*M> TT^fni/i^ ( 

Y7 7) izmmt^UU. (VI 2 8) 14 0feVv> 

(K 1 4 0) 1 4 4f4i5^;i';5' 5 (Q 1 4 4) fC^^BSt^ffiS. 1 5 5 

^jy^^'iy^'y (N15 5) Kmmt^imiSi^Xr2 A 9U7^^^y^>m (D 2 4 9) 

Wi^'fl:;:^^^-;^*;^*'; 2 OmM T r i s ^^^tSI ( P H 7 . 0)*X*5 

Mie5^^.^^^i^°-^'i^^*'J7— H07 5ymE2?ll3i*. S2^iJ#-^2. E^Jl=-t4> E^fl 
#-f-6> E^iJ#-^8. E^J#-tl 0> E^J#-tl 2> BB^J#-?-l 4^ @£?iil=-t 1 6, ES5^J 
8i5J;yf@E^J#-t2 Oii-hfj:^^X*)m^^fi^7<^m.W.mt^J^^£<ti,4 0% 

mU%m<0>(.i^u~^^:!(,^Vy-^(D7^>fmMmi!f^. @B^J#-f-2, @2^J#-f-4. ifi^J 
#-t 6 ^ mm^^ 8 . @E?iJ#-t 1 0 , ifi^iJS-f- 1 2 ^ @S^J#-t 1 4 . SB^J#-i- 1 6 . IS^J 
#■^1 8 ^5 J; i;f@S?iJ#-f- 2 0;4-'b^^S^i i) M^^fi^T ^ ymm^lt^J^^i^j: < t i> 6 0% 

[W*:S4l 

mB'^^^<07.^u~y^yi-^:^t^')y~'^<D7^ymw.mi!)'. gE^ij#-t4. le^j 

6 s 8 . @e^j#^ 1 0 , m^m^^ 1 2 . i2^j#-i- 1 4 , le^j^^ 1 6 , se^j 

IW^JI 5 1 

mifi?c^v<^:^i^a-7..i^X*'j7— H<^7 5ym@fi^j5i^ I2^J#-f-2, @2?iJ#:t4. 12?iJ 
#■§•6. KW-i-8. se?ij#-ti o^ ia^J#-?-i 2, iB?!l#-^l 4 s E^J#-tl 6, iS?iJ 
#-§•1 8^it>*Ba^J#-t2 075»'b^:*i^ii3S«^$tiS> Sl^:^ nc|S«om'fb;^ n 

t«rE5e^<^;^^n-x*;^^'J 9— lf3&*> Streptococcus mutanss 
Stre.ptococcus pneumoniaeN Streptococcus s 
orbinus> Leuconostoc mesenteroides> Oenoco 
ecus oenis Bifidobacterium longum, Agrobac 
terium vitiSsPseudomonas saccharophila,E 
scherichia c 0 1 i i3 J: O'L i s t e r i a i n n o c u a i*'^? J; 

\mim 7 1 

BfrE5^^.<0>^^'n->^*^*=V Streptococcus mutans> 

Streptococcus paeumoniaes Streptococcus s 
orbinuss Leuconostoc mesenteroides:feJ: XfO e n o 
coccus oeni Ht-^htii^m^^^-M.^-^fi^mU^^'^h^. S*:^ 1 l-IBmoiit 
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l(fie5c^cC);^^'n-;^;f:;^5j«'; 7 Streptococcus mutans. 
Streptococcus pneumoniaefTtti Streptococcus 
s o r b i n u s K&^t^. IM't^l icg^oj&ii'fb;^ n-;;^5j>;^,i^ i; 7-^f„ 

Iis^ai 0] 

iJ' n - ;^ * * 1; 7 — t*o 
lIS^iS 1 1 1 

* * . 1 t'lB® ^Wl^^k:^ ^ D - ;^ ;^ * 1; 9 - -tfo 

[»^]^12l 

fflBY 7 7 H;fg^1-^f]i5:fitc:feit^7^ tJ^^y>T-*-5, W^Sl tc^ft 

[ft^a 131 

Iff 1 4 ] 

I&EK14 0lc*BSt'&M(Ci5Jt'5 7 5>'m^^;5*> ^^^t-^t^fii/j^x'f J'T'* 

umm 1 5 1 

ItlBK 1 4 0tcffi^t^ii):fi{ci5tt'&7 5ym^^55^ > lt*]Sl tcffi 
®o»l^'fh:^i5'n-7>>^;^.i^V 7--ifo 
1 6 ] 

ItlBQ 1 4 4t;ffi^i-^f4fitci3tt^7?ym?S^^*7;i-^->t;t{iyi?>-^*^..ff 

1 i^lB® iJ' n - .is ;^ 53^ 'J. 7 - -b*o 

[ft*:^ 1 7 1 

^oit^'fb;^ ^ n - ;^ * ^ i; 7 - ^f „ 

[lt« 1 8 1 

1 fB«o»f^'fb;^ ^J' n - ;^ ^ ;^ * i; 7 - -If o 
Ift*:^ l 9] 

ttriBN 1 5 5 Kmmt^^Wiiz^i'^^T^ym.nmib^'k:^} yx-h^. 11*:^ 1 tciBmoie 

n - 5}^ j^;}^ ij 9 -^f„ 
111^3^2 01 

ffifBD 2 4 9 trffi^t^fi:gili3lt-2>7$ymji^36«^'Jv>J/:J477->T-*;&^ ft 

\mim2 1] 

lulBD2 4 ^Kmm-fMm\'m^7^/vm^i)'^ir^)'yy'Qtbi>. m*an::iB©o 
DtM;=^ iJ' n - ;^ j;^ .i^ U 7 - -fe'o 
III*]^ 2 2 1 

*?fBl&M;^^n-;^*;^*»; 9--ySrs 20mM T r i s jgtff^ (p H 7 . 0) t^s^ 
5 7'CT'2 O:0-FBl»L^>:^coTO'fb;^^'n-;^'1^;^*V 7--fe*<^3 7 *CtC:fett-S^*?S 

I^*]l 2 3 1 

tbiE#2 004-3099148 
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ttfiSit^'fk^^iJ'a'-^^*^'}^''' ^--t**- 20mM T r i s^=®?Si (p H 7 . 0) 'f'C 

I&|2jt^'fb;^i5'n-y?.7i^x*y 2 0%^^n-;^$:-^tf 2 OmM Tris^ 

»?8[(pH7. 0) ^iTe 5'C-C2 0^^UDi^L;t^o»it'fk:^^'n-;^j^7.*V 7--fe' 
<^3 7t:Jci5tt^^^^S'tt^^ ®^railm<Oitil<b>^^^^-;;^.i^;^.-^'; 7— 1*0 3 7*C(C:fe 

fflB»l^'fb;^^'n«-;^7^;^^'; 7--t*=S:. 2 0%:^^n-^4-^tf 2 OmM Tris^ 

W (pH7. 0) ^-T-e 5t:T-2 o^mnitt/>:mojti^'fk;^i^n-;^*7.*'; 

[m*S2 61 

111^^2 71 
IIS^:^ 2 8 1 

mmt:^ n - 7. * ;^ 5^ 7 - -t* -S: niif ^ o T , 

(T4 7) JCffl^t*^^> 6 2^-t'J> (S6 2) izm^t^UW^ 7 7fi^nv^ ( 
Y7 7) tl^B^-t^Ms I2 8ity<')y (VI 2 8) 14 0f5'Jv^> 

(K14 0) fiZmM-t^&W:. 1 4 4jiL^')\y^ <y (Q14 4) icffi^l-'&M. 155 
fiT;^/'?y^> (N155) lC^|^1-^Mi5it/2 4 9fi7^/^•7^>'®^ (D2 4 9) 

mm'fl:7>iJ'0-;^.i^7>;hV 9--lf^2 OmM Tris^M(pH7. O't'-es 
IW«2 91 

6 . mm^^ 8 . @s^j#-f- 1 0 . wM^^ 1 2 . mn^-^ 1 4 . mm^-^ 1 e . sa^j 

111^^3 01 

^^^~ff)yi,^u-y^^.;^t^^)y~^(D7^ ymS.m^^ @2»-^2. E^J#^4. Ufi 

#^ 6 . 8 , @E^j#^ 1 0 . 1 2 , ge^j#-f- 1 4 , 1 e , k^j 

#■§•1 8:&J:t>*iB^J#-f-2 0 7!>^t>5S:;z,i^J:i9SS^$tT.-i>75y^@fi?'Jt^^'5:< ii'b 6 0% 

ffifE# 2 0 0 4 - 3 0 9 9 1 4 8 



#M2 003-313305 



4/ 



6 , MM^^ 8 > @e^J#-f 1 0 ^ WM^^ 1 2 , Se^J^-t 1 4 . @B^J#-t 1 6 > SB^'J 
#-f-l 8*5J:t>WJ#-^2 0:6^'b'5:'5.^J: l9^#^$tL^75 y^^gfi^iJ'Sr^'- Ki-^:^»@a 

imiscm 3 2 1 

|{f|g^-c;5;(.^n-7.*:^*';7-^f<^T5 7^@a?'J*^ Sfi^J#-^2. iB^J#-^4. Sfi^iJ 

6 . mm^ 8 . iB?ij#-^ 1 0 . iB?ij#-§- 1 2 X 1 4 ^ sB^j#-f - 1 6 . ^m. 

lulBII— (^>^^n-7.*;^*V Streptococcus mutans^ 

Streptococcus pneumoniae^ Streptococcus s 
orbinus^ Leuconostoc mesenteroidesx Oenoco 
ecus oeni. Bifidobacterium longumxAgrobac 
terium vitiSxPseudomonas saccharophila^E 
scherichia c o 1 i iSil^L i s t e r i a i n n o c u a ^d^^j'&^S^i 

[WM3 41 

mflBfl— Streptococcus mutanss 
Streptococcus pneumoniaes Streptococcus s 
orbinus^ Leuconostoc mesenteroides:feJ; tPO e n o 

coccus oeni iph-^i^^ii ^miR^ni>mm^^-^i>^^ if*a2 8 izum<r> 

fflB^— OJ^^J'n-;^*;^?^'; 9-•fe***^ Streptococcus mutansx 
Streptococcus pneumoniae^T^cfi Streptococcus 

s o r b i n u s \Z^^ti>. lt^:®2 8 mamo:;&feo 
Iif^S3 6l 

mwm^At:^^^~y^^y^^^'Jy-^'^> 2 0mM Tr i s^®?e[ (ph?. o) ^'-e 
5 7'C-e2 o^F^Jni^L/cmo»i^'fb;^i>'n-x*^*ij 9-^fo3 iX,\zmhW-m^ 

I««3 7l 

lrEii-i^'fb^i5'n-;?.;^;?..i^iJ 7-•^f=S:^ 20mM T r i s (p H 7 . 0) ^X- 

Il»«3 8] 

3 9 1 

4 0 1 

mfiE#2 0 0 4-3 0 9 9 1 4 8 
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[fll^^4 5] 

Ilf:^S4 7] 

111^3^4 91 _ 
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[^m<D^m :^^n~;^*;^;^'j7--t- (SP) (OWI^At^^ 

[0 0 0 u 

[0 0 0 2] 

j^^rn-j^T^j^.isij^— If (iJllT^ SP. SP^^i:"J)V^-9) {4. miif. a-^1\/ij 

G-l-P'&^«:fc*lCflJffi$*L-CV>*^*T?**o 
10 0 0 31 

a-tr*. mmm^j:i^^^'^i^\z^^L%^s^mn'=>zti)-(,. mmsh. ^msh. ^--s^ 

10 0 0 41 
[0 0 0 51 

S Pit. < ■z>-^^<Dm'M (Streptococcu sMOBM. Leuconos t 
[0 0 0 61 

a-^^>'^:^>'S /c(±G- 1 -Pom^ttCji, m.^<DSP:^m^^hfins L e u c 0 n 0 

s 1 0 c momm&^ff) s Ttm^^^hfi^ ^ ti!)^0r\,^o it^^:kA<Dmmi!)m 

^■t\i^^^hX'^i)o 
[0 0 0 71 

m^^^xf7^y-^m^^^x^^fzim^-t^&m^^^^o s Pi^xi/op^M^^x a 

G- 1 -P:**:S^^tt. a-^^;V5&>WJRW®T^*:J»ib-eab'5o 75 7--ff7&q?^fc-r 
7tie)t^itiibO^$tP^'S:^*-r'2)'ii^^7&«*^o SP?::^fii;M3t1-^7^c*t::, S Pit<5 

jaS€:6 or t::t^i:. I5l?^fg$«;?> i i:^«-e§ Lfzii^oX. Q 0°C(D^Mm.Xii> 
-e-tt{5ifStt«:^fe^3*:V^»ii&=^;tt^SPx ab^vMi. 7 5 7--fe*t fc{4*;!^7 r 

[0 0 0 81 

##tLT. ^>^(Dm (^^mXG-l^. :*CMBL2 :feJ:t>'ttMANA 

- 1 W) <Dm^W[d!^^^<oi}mm^ <t y^snf?!tm<^7 5 y-^^^^ j: o^*;^ 7 7 ^ — iffs 
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[0 0 0 9] 
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65"C 
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Lyff^U S P-r]tl^tt«r^i-^^)<7)> ^ic^zgi 6 0"C~7 5t:) -(t^^^^m 

^H^f-e § -5. S P tL-C v» v^o 
10 0 1 01 

o 

10 0 1 1] 

L;5^t. ±m(ommi±. \^^-fKi>^r^mx'^y). mmm^<DSPX'Mmm^ir^s? 

o ^(n>izt>. m*<^SPO:^'g-}C{4, MiaSiCi-pTfflS^n;;. h^^^T^^-^-SClilfiT- 
10 0 12] 

i^tLTV^^ 1 o iOiitittCitLif. Monilia sitoph 

ila (Neurospora intermediafc LTifc-:^^) ^%<r>'$>'?\t^ 7 
Or-eS O^S^F^MLfc^tC. 9 ^%\>X±.(0^'&.imM-t^o 
[0 0 13] 

^r-2b 0 > t T v> ;& s P S&tt i S P «tS ^Sr 56:t6<j trffij Jgt? i T v> * 
tC(±S;jt<^ift^«^t ^ •?> S P^^^Jlt^i-^7ti6H^rB^;fcJ:tf3;^ 
it{5i^m^x^WS:fflV^-CC:05!;eft5^(7)SP^*«:SA1-SC:ttt^nrfigT-*So 

[0 0 14] 

S P II o T (± . ^« =1: a^E-fk t "5 i 1 i o r lpj± t t J4 ;& 

ffilE#2 004-3099148 
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10 0 15] 

S P « S W14**±#i- S - ^ 'i'M t tLT * o 
[0 0 161 

[0 0 17] 
[0 0 18] 

l#»=:fc«il mm^mmo 2/09707 7^^^°>7v•y > 

I^4tfi=5:mil M. C. B. P i me n t e 1 FSCREENING, TH 

ERMAL PROPERTIES AND PRODUCTION IN YAM 
EXTRAT OF FUNGAL SUCROSE PHOSPHYRYLAS 

EJ. Rev. Microbiol. , Sao PaulOs 1992, 23 (3) 

. pp. 199-205 
[f^<WW1Ctik 2] Mart in Lehmann:&J:t>'Markus Wyss^. 
[Engineering proteins for thermostabil 
ity! the use of sequence alignments ve 
rsus rational design and directed evol 

utionj. Current Opinion in Biotechnolog 

y, 2001, 12, pp. 371-375 

I^^#fl=XM3l M. L e hma n n fThe consensus con 

cept for thermostability engineering o 
f proteinsJ,Biochemica Biophysica Acta 
, 2000, 1543, pp. 408-415 _^ 

[tmff-XM^l Junichi Miyazaki hm. [Ancestral 
Residues Stabilizing 3-Isopropylmalate 
Dehydrogenase of an Extreme Thermophi 
le: Experimental Evidence Supporting t 
he Thermophilic Common Ancestor Hypoth 
esisj, J. Biochem, 2001, 129, pp. 777-782 

[0 0 191 
[0 0 2 01 
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[0 0 2 11 

— b*{±, E?iJ#-t2 5 y^SE^J0 4 7&M/:r-> (T4 7) tCffi^t^M. 6 2 
■&-fe';> (S6 2) 7 7{4^nv'> (Y7 7) l''fS^t'5>fm 128 

■e^N'i; :^ (V 1 2 8) Ki^^t^^W:> 1 4 oevi^':^ (K l 4 0) i,zmMti>^W. i 

4 4ei5^Jl^^'5>' (Q14 4) iZiHSMt iUW. 1 5 5fi7;^^N'7^> (N15 5) ICffi 

SI" -5.^*3^0^2 4 9^T7./'?7^*>^ (D 2 4 9) trffi^-r;z.&m*^'b^^PJ: t)^ 

75y^^^=Sr>tL^ ;5^o^i&il^b;^^^-;^>t^^*'J 7--lf«: 2 OmM Tr i sM® 
(pHT. 0) 4't?5 5t:-e2 0^raJin^t7^:m<^»i^'fb;^^a-;^s}^;^^U9— lf<^ 

*^^fS140 2 0%Ja±T***o 
10 0 2 21 

■^2. E^j#-^4. @2^j«-t6> mym-^s. 9e^j#-^i o> ie^j#^i 2^ mm^^i 
4> @a^ij#-^i 6, le^js-ti sisxxfmm^2 o^^^^^r^^i o^l^^tL^sr^^m 

SB^Jti!'^^t< i:^> 4 0%<^IW|-tt=S:^L#So . 
[0 0 2 31 

-f- 2 . wM^^ 4 , se^j#-^ 6 , 8 . uym^ i o . ra^-i- 1 2 . i5^j#-^ 1 

4> IB?iJ#-tl 6. ie?iJ#-^l 8i5J:tfE^iJ#-t2 O^^^f.'St^^J: >)S*^$^i-^7? 
mnt^J^-^<t ^> 6 0%<^l^-tt^^L#^o 
[0 0 2 41 

■§■2, ia^y#-t4. . mm-^i 0. le^as^i 2. ss^ij#^i 

[0 0 2 51 

loo«M-ett> ±IB:^^E^O{i. E^J#-^1. ia»^3. E^J#-t5> @S^J# 

^7^ @ew^9. @B^j#^i i> se»-^i 3. ie3?ij#-i-i 5. ae^m-ti mxx/m 
M^i g/j-i^^j-si^i i3^s^$tL#Se 

[0 0 2 61 

■?-2. @a»^4, iE»-^6, @2»^8, iE^J#-f-l 0, SB^J#-f- 1 2> iB^J#-^ 1 
4. @2^iJ#^l 6. i£^J#-^l 8i5J;t^ra#-^2 075-f>4i>§^<t >)^^$tt#^o 
[0 0 2 71 

lo©*iS?^St?^i^ ±U%m<o:^^^-^^^t^')y-^ii-^ S t r e p t o c o c 
cus mutanss Streptococcus pneumoniae, Stre 
ptococcus sorbinuSNLeuconostoc mesentero 
ides^Oenococcus oeni> Bifidobacterium Ion 
gunisAgrobacterium vitisNPseudomonas sacc 
harophi la, Escherichia col i isX V^L i s t e r i a in 
n 0 c u ai!)-h^j:^f^i:^M^^fi:hmW^X$>^n. i ft? * L < i± S t r e p t o 
coccus mutans. Streptococcus pneumoniaeNS 

tlifiE# 2004-3099148 



0 0 3-3 1 3 3 0 5 ^--J : 5/ 

treptococcus sorbinus>Leuconostoc mesent 
e r 0 i d e si^iXfO enococcus oeni t^hti&UX ^M^^fi^MM^ 
^LX-^hKUt t<li Streptococcus mutansx St 
reptococcus p n e u m o n i a e t f^J± S t r e p t o c o c c u s s 
0 r b i n u s l-E&5&L#-So 
[0 0 2 8] 

1 ooUffiMt^ti, ±|BT4 7HffiltS^mi^i5lt'5T5>'m5^*{±. -feV^X'S) 
10 0 2 91 

[0 0 3 0] 

io(75^ife?^B-ef±. ±|BY7 7lc;issi-^^3:ei:::fett^75ymjS^{±s t:^^v^:^ 
[0 03 1] 

10 0 3 21 

looHifiM-Cfi. ±1BV 1 2 SiCffiSt-S fell I'iJit^T 5 n^$/> 
10 0 3 31 

lo<o*ifem^X-fi> ±|£K1 4 0Jiffi^1-^Mt;i5ft'&T5ym^»{i. ^^^i"- 
[0 0 3 41 

1 0(D«5^«JX'{±. ±|BK1 4 0tw5ta^1-*fi:Et;i3tt^7 5^m3^St4> 
[0 0 3 51 

io(7)iiji5]g^T'{i. ±|BQ 1 4 4^wffi^•r*fi:S^v^3^tS75yi^2S^^i^ 7;v^- 

[0 0 3 61 

10(^^i&5^^t?t±. ±|BQ 1 4 4 tCffllt'5>Mt:i5ttS7 5 ygJ^^fi, 7;!^^- 
[0 0 3 71 

[0 0 3 81 

lo<7)^ilM-C-ti. ±EN1 5 5Jiffl^t'5.^fii^i3tt'&7$yma^t±x •tU>'-t? 
[0 0 3 91 

1 o<^||»?jT?(±, ±IBD 2 4 9l'ffi^-r*MJ^:fett^7 5yM^J4s ^^Uv'^' 
$yi{±7 7->-e^f)#-5o 
[0 0 4 01 

looHifiJg^-Ctt. ±iBD2 4 9^Cffl^-r*e§^^:fe^t*7 5>'^^SH^ ^^'Jv> 
[0 0 4 1 1 

lo<?)^M5^«J-ei±. 3fs:^KO»^4l:;^^n-;^5i^;^*U7— b-fi, 2 0mM Tri 
sJiffTfil (pH7. 0) '=l=t?5 7t:-C2 0^9-FBlj!jn^tfcm(O»M:^^'D-^*^*'>' 9 
-^(DZ 7t:Hi3^t^^*^5tt55^ ^JnW'^itit'ffc^^^'n-;?.*;^:^!;^— b*<^3 7*0 

[0 0 4 21 
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10(^||i&?^S-t:(±, 2^ll5goE^'fb:^^5'^-J^^^7.*'J 7--fe*li. 2 0mM Tri 

s MrSi (pH7. 0) Et't?57t:T-2o ^minmLfz^^ommt:^ ^ a * U 7 

10 0 4 31 

ioc9^iSM-e{±. ±|Biti^'fb;^i5'n-;^5}^:^:^'j 2 0%;^^^-;^«••i• 
tf20mM T r i sj^^ffi (pH7. 0) tf-ee 5'Ct?2 o^^Sni^Lyi^oiti^'fb;^ 

*u y-^<D3 7 t:tc*tt'5^*fi5tt<^i o%m±-e^i?#*o 

[0 0 4 4] 

tf2 0mM Tr i s^W (pH7. 0) ^X- & %X:x 2 Q^^»Xfz'ik<ommit:^ 
[0 0 4 5] 

4 7 tiffi^t-sffig^-iiv^T^ ±fe?^^o;^^o-;^.i^;^.-f:'; 7--t*t{iM^:^7^yi? 
[0 0 4 6] 

10 0 4 7] 

7--fe*f±, E?!)#^2 07 5 /m@2^'J<^4 7f4 Mx^->' (T4 7) K^M-f 
^Um. 6 2U'tVy (S6 2) Kmmt^Um. 7 7f5^n«>> (Y7 7) t*:lS^t* 

^sffi. 1 2 8^^/^*'; > (v 1 2 s) KmMi-^&w.> 1 4 o{£ v v> (k 1 4 0) t;*i^ 

i-^UW. 1 4 iitL^Jl^^^y (Q 1 4 4) l,zmMi-^n. 1 5 5it77^-^y^y (N 
15 5) lI^i^1-'i.fiSi3J;I>'2 4 9fi77>/N-7^>m (D 2 4 9) iZ^Mi- i>&W:^^ ^ 

-lf(^7§/^^*i:«i^=&^7 5y|I^SSr*L^ :d*o^Wii'fk:^^n-;^*;^*'J 7- 
-t*^20mM Tris^W(pH7. 0) I'-eS 5'CT-2 0^^»L7tmOjSt|^'fk 

;<.5i^U 7--fe*<^3 7*CHi3tt'5)^*?Stt<^2 0%m±X-ab^o 
[0 0 4 8] 

2 . sE>?ij#^ 4 . mnm^ 6 . - s . m^m-^ i o . 1 2 . 1 

[0 0 4 9] 

■t 2 , @E?!l#-§- 4 , IB^iJ^-^ 6 . i£^J#^ 8 . @£^iJ#-^ 1 0 . ga^J#-^ 1 2 . 1 
[0 0 5 0] 

i-oomM^Bxii. ±f^^-o;^^^-;^*;^*V7--^^o7 5/^E^J^i^ iB^J# 

ffl|E#2 0 0 4-3 0 9 9 1 4 8 



#02 0 0 3-3 1 3 3 0 5 : 7/ 

@e»-^4. lB^J#-^6. @e^J«-t8, 0> SB^J#-tl 2. SS5^J#^ 1 

[0 0 5 1 1 

•^2. BB^J#-^4, iS»-t6. ffi^J#-f-8. f&mm^l 0, IS^J#-§- 1 2. E^J#-f- 1 
10 0 5 2] 

1 oo^iSJ^^Tti^ ±ie^-<7);^i^n-;^5j^;^7^ij 7-Hf{i, Streptococ 
cus mutans^ Streptococcus pneumoniae, Stre 
ptococcus sorbinus, Leuconostoc mesentero 
ides^Oenococcus oenis Bifidobacterium Ion 
gum,Agrobacterium vitis>Pseudomonas sacc 
harophi la> Escherichia coli:feJ: XfL i s t e r i a in 
n o c u a7t)^h^j:^mX ^MIK^fi^mB&^X'^^n. i OJf* t< {±S t r e p t o 
coccus mutanss Streptococcus pneumoniae^S 
treptococcus sorbinus, Leuconostoc mesent 
e r 0 i d e s^XXJ'O enococcus oeni Tb^htii^mX *)m^^fl^BM& 
^"^^^^^ ^LX^hK^t L<{i Streptococcus mutans, St 
reptococcus pneumoniae^/cJi Streptococcus s 
0 r b i n u s llft5^L#-?)o 

10 0 5 3] 

1 ocD*M5^^T-{i, ±|fiit^'fb;^^n-7.*;?.*'J 7--lf5:, 2 OmM Tr i sM 
[0 0 5 4] 

1 0(^^M5&^-e(i, JiffiltM;^^n-7.;i^;^*'J 7--fe**. 2 OmM. Tr i s^ 

tt -2.^*^514(7)2 0%J!JJ.±T?abO#*o 
[0 0 5 5] 

[0 0 5 6] 

[0 0 5 7] 

[0 0 5 8] 
[0 0 5.9] 
[0 0 6 0] 

7.^u-7.^i.'(I^W)y'm:^tsW.^'^^^^^'^'^X^ i5^;i/=T-;^- 1 -U >'m 

tiJ|E#2 004-3099148 
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^-y: 8/ 



[0 0 6 1 1 
[0 0 6 2] 

3 - ;^ fi-^ft: ^ ife M t xe ^-i-r * o 

10 0 6 3] 
[0 0 6 4] 

[0 0 6 5] 

[0 0 6 6] 

[0 0 6 71 

:^l&?5t-J:oT. Igia (Mx.{f 6 0t:JSl±) TEJiSnrtn?* 0. (^x.{f6 0 

-y)]^:f}><D^^ti:n&L. G- 1 - P ^ /c{± a - >'<^Jsi/^«t v^Uiit/Jsnrfll t ^ o 

/Co 

[0 0 6 8] 

3|s:|&^<Ditl^'fk>^i5'a-^*^'i^'>' 7--t*^:i- K^;5,Se^ (^Jxi?. S t r e p t 
ococcus muta n sm^OS?mmitLXmhfi^mmAtSPi^- Ki"-?) 

«ltilj8[*6 CC-Cln^-f Siiim: >9. ?i±mfi5i^<^5«iEili^^4rffl-lt-l^*"C-^'2> 

[0 0 6 9] 

:2^^^<^:^Sf±x Streptococcus jjhi t a a s^^OSTO^K^^t 
t)Jtt?Ji=Sr < > Streptococcus mutan s SS^OS POT 5 
^iC^L-Cl^V^ffiTO^^1-#C0S P«^»^'fkt3'fc$fiit3SfflT-^;S)o «£oT. @E^j#-§- 
2<^7 5/M@2^J<^4 7fib (T4 7) Hffl^-t-Sfiig. 6 2'e:-t';> (S 6 2 

) izmMt^^W.. 7 7fi^n->> (Y7 7) tCffi^1-*©S. 12 8^A';>' (V 1 2 
8) iCffi^t-SMx 14 0^'J':^>' (K14 0) KmMi-i>Um. 1 4 4UC^)V^^y 

(Q14 4) Ki^Mt^Um. 1 5 5f47X^N-7^> (N15 5) K^Mt ^^W.i^ ^rf 
2 4 9ii7:^^-^y^ym. (D 2 4 9) izn^t^^W7!i^h^J:^^ii^M^^fi^'>^£<t 

[0 0 7 0] 
[0 0 7 1] 

tBiE#2 004-3099148 



0 0 3-3 1 3 3 0 5 ^-v^ : 9/ 

[0 0 7 21 

(1. ;^^'n-;^*j:^*'j7--lf) 

^nrtgi;ffiv>P)tL, 7.^0-7.*;?.*'; ^--ffS-ti^r^l-^^^^^i^t^o 7.^'n-7> 
5j^7>5^'J EC. 2. 4. 1. 7 lc^li$^x-5>o ^^i^D-^^'i^^'-^'J 7--blcj: 

10 0 7 31 

Hkil 

y-^^:m^i-^^^<omtLrii. Streptococcu smizMt^MM (^Jx 
(f^ Streptococcus mutansx Streptococcus pne 
umoniae^ Streptococcus sorbinus^ Streptoco 
ecus thermophilusJiiW^Streptococcus mitis) 
^Leuconostoc mesenteroides>Oenococcus oe 
ni^ Bifidobacterium sp. Bifidobacteri 
u m 1 0 n g u mis i ZfB ifidobacterium adolescentis 
)^Agrobacterium sp. Agrobacterium vi 

tis)^Pseudomonas sp. ("E^Jx-Jf, Pseudomonas sac 
charophila)> Escherichia coli^ Listeria sp 
. (-Pilx-tf^ Listeria innocua:feJ:U^Listeria monocy 
togenes), Clostridium sp. ^Pullularia pull 
ulans>Acet.obacter xylinum>Synecococcus s 
p. ^> Aspergi 1 lus niger^ Scjerotinea escero 
tiorum. iJJ:r/^Chlamydomonas sp. 55«^»f ^ii-So J^^'n-;^:^^ 

[0 0 7 41 

^^moyj^zm ib tt^ ^moT. ^ n - ^ ;^ v 7 - -t'ti, mM&^x'h ^^tt^ 
7-"ifJ4»miii^*'fev>o ^(Dfzib. mm. ^5 ot:~6 ot:J^J.±) X-HKB^i^ 

[0 0 7 51 

ii^z.t^\^no m7i\t. ^<D^m-b^hx^htz^(Dmm^^-v-ri>^m-^iz.mmz 

[0 0 7 61 

Streptococcus mutans ^ n-T;,-^^* U y-^^":!- 

Y-^^^Wm-^Wm%^\^^\^s ^\.X7^^^WM^WM%^2\,zmto S t r e 
ptococcus mutans I'fi. E^Jl=-f-2 ^: {±^^^ 7 5 ymiS^J^r^i-^^ 

, S. mu t a n sa5feOC:(7?'ft&<^SPi:(4v>-ftt^)s 4 7fi<0T ^ /^3&* M^t-i'-e 
6 2e07 5>'m35*-feU 7 7^0T 5 /®:d*f-n v>"e^ I9 , 1 2 S-fi: 

OT^ y®?**^^*'; 1 4 0^07 5 y^d^V v'VT-*'). 1 4 4©(7)75 y^*^ 

ttiiE#2 004-3099148 
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^-'J : 10/ 



10 0 7 71 

streptococcus pneumonia e05^^S<'>^^'0-^*-^*V 7 — 
10 0 7 81 

Streptococcus sorbinu s<D%^.<D7s^ u-T.^l^ii^V^y—^i: 
[0 0 7 91 

Leuconostoc mesenteroide s 05^^<7);<.^ n-;^^7.*^7 

o 

[0 0 8 01 

Oe'nococcus oeni n-7.*X 5^ U Kl"^:^* 

[0 0 8 11 

Bifidobacterium lo n gVim<D%B.<D^i^^~-:^^^:^t^V y--^^ 
3 - Kt -!> :^»iB2?y «-E^J#-t 1 1 Ls -e- L T 7 5 i^SByO iS:IB^J#-i- 1 2 izy^^to 
[0 0 8 21 

Agrobacterium viti s <7>^^«^;^^' n-X*;^*'; 7---fe*tr=i- K 
[0 0 8 31 

Pseudomonas saccharophil a <??^^<d;^ ^' n-;^;};;^/-}? 'J 7 

— Ki-^i^sMe^'J*@e»^i 5 L> -e-tt:7 5 ymie^JSr@B2^j#-^i 6 

[0 0 8 41 

Escherichia coli (^^^o;^^' U 7--t*'SrrT- Kl-i.:^ 

=£rE^j#^ 1 7 ^Lxr^y mm *@e?ij#-§- 1 s izyj^to 

[0 0 8 51 

Listeria innocu aO^^,0;^^n-;?.;^7.:a^'; v~^^=i-h't^^ 
9^;^L^ -?-LT7 5/mifi?!)=SrlE^J#-t2 0 H/Kto 

[0 0 8 61 
[0 0 8 71 

2^l&??<^:l^i*J-ffl^^'3^^^^<^^^°-^*^*'-' Streptococ 
cus mutans. Streptococcus pneumoniae^Stre 
ptococcus sorbinus, Leuconostoc mesentero 
ideSNOenococcus oeni^ Bifidobacterium Ion 
gum% Agrobacterium vitis, Pseudomonas sacc 
harophila^ Escherichia colit 5^14 Listeria in 
n 0 c u aiz^^t^^i^^^^'^ t<> Streptococcus' mutans^ S 
treptococcus pneumoniae. Streptococcus so 
rbinus, Leuconostoc mesenteroidest/iJiOenoc 
occus 0 e n i !9iifiL<, S t r e p t o c 0 c c u s m 

utansx Streptococcus pneumoniae^ tzii S t r e p t 0 

{iiiE# 2004-3099148 
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y<--J : 11/ 



coccus sorbinuss },Z^^i-=h::t-b^M.i>&tL\f^o 
[0 0 8 81 

EMS Microbiological Letters, 190^n 13-19 
2 0 0 0^) ^jifUlBfc^tfCV^So 
10 0 8 91 

. izmmB<D^^ ^--^^ffiif. pMwi 1 8 (B^^v-yw^^nm) . puci s ( 

^ijy^'i^t iW) . pKK2 3 3-2 (Ame rsham-Pharmacia- 
Biotechm) ^:if75s«fflX-§, pUBllO (Am 

erican Type Culture Collectio n*'?)SIXtTtl) > pH 
Y3 0 0 PLK ii^itiy^U:^ (W) U) ^ifi)m^X'^Z>o 
[0 0 9 01 

(2. ;^^n-7.:a^;^*V 7-^*<^iti^'fb) 

[0 0 9 1 1 

, :*:|&§g©|gfflI*liC*'S'o Clc^id^^W^^li, 2icgg«fi#<Dga7pJcSo%>T. 
[0 0 9 21 

[0 0 9 31 

M^it^ t•f^ Streptococcus mutan s *:if^^^^^O;^^'0-;^ 
*X5f:'; 7-W#.^$tT''So Streptococcus m u t a n s n-;^ 
^7.^^) y-^liZ^^^X(D^M^M7^ir^ Wl^IiZ. Streptococcus m 
u t a ns^M^^Sfe (^x.fir> LB^*) 4't'«@U M$-*^^^'e> 3 7 t:t?-Bfe 
^«1-'5o .iifcV^T'. CK^^^^Sr^'ll^^^tT. Streptococcus muta 
n sOW#*JR*t*o ^'btL/cll'B:*-. 20mM T r i s ( p H 7 . 0 

5$i^tc;^^n-;^?:j!]nx.-C. 1 0 n-j^^-^tfm^m^jSLSrtf-So ^oWmi^m 
Sr. 5 5'C<^7lc^4'-C'3 O^r^iOitt^o Mm^^. ^'C^« (^ty^J^v 

>^tl!l. AVANTI J -2 5 I) t^v^T^'f-^^JiU /p^ttOiJ' 

S e p h a r o s e icSiLT;^^^ n-;:^>j.;^^'J y-^immi,z^M^^^o M*. 1 
0 0mM:g'(bt h U «>A5:#tfM®?g[-C^^L-c:f««:i^*1-*o ^v^T. 3 0 0mM 
i^'fk:hf';'f At'^trj^M-^:^i5'a-^'i'^*V9— t'^r^ai^-^, S t r e p t o c 

0 c c u s muta n s 
[0 0 9 41 

ii^, ^ O^Pg T- h 7" -> > iiQiS tcffi v> # a ;^ ^ n - ;^ * >^ * U 7 - ■ t'-g-^^^ t:: * * 

tiliE#2 004-3099148 



i^M 2003-313305 
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^)^. ^h^j:i>mmi^^mtt^m^^^^^c ^(D^^ii^^. 'je:^^ir)c>D-r. Sepha 
cryl S-2 0 0HR (77;UvvTM) ^if=l:fflV^yi'}'';V7'f ;V' M^- V a 
D-r ^^^7 7'f-^'J:'&^l^^ Ph e n y l -TOYOPEARL 6 5 OM CMv-^ 

treptococcus mutans fi3l5;^^'n-j;^*7>*'; 7 
[0 0 9 51 

'J ^i^>^!!!.Sif>T-'S:HPLCm: '9^Slt^ ^S-^^tifcV^-f ti:i^(^^7'^ Kif>i-ON5fe« 

, ^H^l'Ii^t^ab-So l^x.{fN Sambrookfj, Molecular Cloni 
ng:A Laboratory Manual (1989) ; DNA Clonin 
g, ^I^il>'II ^(D. N. GloverM 1985);01igonucle 
otide Synthesis (M. J.GaitIS 1984);Nucleic 
Acid Hybridization (B. D. Hames & S. J.Higg 
i n 1 9 8 4) Sr#BB<^ito 

10 0 9 6] 

[0 0 9 7] 
[0 0 9 8] 

DNA7 9^^J>« >' h<^:S3IIS9iJ«:lllw'^|R$<x^7'9^'^-*^V\ Strept 
ococcus mutansN Streptococcus pneumoniae. 
Streptococcus sorbinu s ^ ifO^y A DN A^^ *°V 
^^--tf^lI^lS (PGR) ^^ffiv^Tit^Xi^n-;?^.-^;;?..-^'; 7-^fitfe^=S:iiitii1-^i 

10 0 9 9] 

d) i^m^fhiiho m^^^^^-^^yi ^^^^ r^^^ v^-^FTtn^^j i:}±, 

mU^2 004-3099148 
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10 1 0 0] 

*>?#*o 5c^o;^^'n-;^^^*y 9--ifo®53^f§lii:^gW 

(•r^fe*>. @B^J#-t 1 <^:^^@e^J) JC^tT. 3' «0 4:^^;5*m3^$ftTiSl9. $ 
7^/^@e^J) JC^LT, C*^<^2 75 ym^&^S^^ttTiSl?. $^JCC*^{I6 75 

± 1 0 %mi^> i t < {i± 5 %Ji).l^Tab'S>o 
[0 1 0 11 

[0 10 21 

@B3^J#^2<7)7 5y^ia^J<^4 7fib (T4 7) iz^Mt^UW:. 6 2fi-b'J> 

(S6 2) lCffl^1-^«l:S> 7 7^f-n'>> (Y7 7) tCffl^t^M> 1 2 8f4AV > 
(VI 2 8) Jl^i^t-SeSs 14 0^U5^> (K14 0) Km^i-^UW:. 1 4 A^V 
P9 5 > (Q 1 4 4) i'ffi St -2.^2:8. 1 5 ^'&77^^^y^y (N 1 5 5) 
gi5j:y^2 4 9^7;^/N'7^>iJ (D 2 4 9) \:.i^^'^h'^m.-if^htthMX'()n^^f^h 

m'5:'S75ym^S=^^-r ^i^tC^^^tL^o t<«> ^-<7)7>i:^.n->!.>^^.-}^ 'J 

'fb:^:5'a-7.*X*U 7--fe*<^, @£^J#-f-2 07 5ym@e^'J<^4 7jih V:^:^^ (T4 7 
) iz^Mt^n. 6 2fi-feU> (S6 2) n^^n'yy (Y7 7) 

irffiSt^^m. 12 8e^t';> (VI 2 8) ir;fBai-^fiM. 14 0^a';v'> (K 1 4 
0) tc^ss-r-sM. \ 4 4^ir)Vjr^y (Q14 4) i;ffiS1"^&g, 1 5 5^7 

(N15 5) tI^iSt-5.^a:^iy'2 4 9fi7:^/^•7^>^ (D 2 4 9) tr^aSI" 

ta|E# 2004-3099148 
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[0 10 31 

■IfO. E»-t2(^7 5^^@e^J<^4 TfiM^:^--^ (T4 7) tlffiSt^Mi-iSV^T 
[0 10 4] 

•fe'O. ie^J#-f-2 07<^^ia5?lJ0 2 4 9fi77./N"7^*>^ (D 2 4 9 G) {C/fS^-f-S^ 
M ^ v»r±E5^^©:^ ^ a - >^ * * 'J 7 If t liM* * i ^ t-Sc^ $ o 
10 10 5] 

(1) ilUhl^t-y (T4 7) 6 2fi-b';> (S6 2) i>zmM 
t^&mt. 7 7fif-nv> (Y7 7) kzi^QM-t^^mt. l2 8^^/^*'J> (VI 2 8) 
tcffl^-f-'5>^St> i4 0ftUv^> (K14 0) Kn^-ri>^W:t. 1 4 4fi:^^;v^'$ > 

(Q14 4) {C^fg^t-SMt, 1 5 5^^7;^^^•7^^' (N15 5) lCffi^1--&fiai: ^ 
2 4 9l£7;^/^'7^>'m (D2 4 9) ICffi^-r-SMi^^a-^-* (1-!S:*)t.^ Smi^f^-C 

) ; 

(2) 4 7ftM'*^> (T4 7) iZ^^t^^W-ii. 6 2ffi-t';>' (S6 2) tcffi^ 

-r^SM^:. n^i-xii^y (Y7 7) tc;fi^1-.2>1S§i:s 12 8fi/^*';> (VI 2 8) 
\zn^-tMtm.t. i4 4^^*;v^§> (Q14 4) ic^^t^^tai:, 1 5 5fi:7;^/-? 

(N15 5) kzm^-f:h^m.t, 2 4 9fi7;^^^•7^~/^ (D2 4 9) liffiS^* 

(3) T4 7J'ffil-r^^mi:, V 1 2 8t'ffiS-t^eSt> Q 1 4 4 irfflS-f-SM 

D2 4 Qtlffi^t^^gii^^m-g-^ ; 

(4) T ^ 7 K^^t'^unt. s 6 2 tc^i^t'S^ft^^ Q 1 4 4 (c^fa^-r^iiai: 

. D 2 4 9 ICffi^l-SffittiKOM-^-* ; 

(5) T4 7lc;fiSt^eafc> V 1 2 8H^St^fiSi:. Q 1 4 4 Hffl^-t-Sffifi 
i:, Nl 5 5tcffi^t^Mi:> D 2 4 9 tCffiS^^Mt ^^^-^-^ ; 

(6) T4 7iCffiSt^fifi^:. S 6 2}Cffi^t^^tai:. V 1 2 8i;ffi^-r-6Mi: 

, N 1 5 5 H3ffi^i--5ffiafc> D 2 4 9 \,zm^^hUm.t(r)^'^^ ; 

(7) T4 7t'ffi^1-'l>Mi:. S 6 2 Y7 7l-ffi^t^Mfc, 

V 1 2 8 tcffiSI-'SMi:. K 1 4 0 ilffi^t'SMiix Q 1 4 4 \zmMt^^m.t(Oi^ 

: 

(8) T4 TtCffl^tSfigii. S6 2tCfflS-f*ffiei:, Y 7 7 (iffi^l-^^ftfc. 

VI 2 ^\zmMirh^m.h. Q 1 4 4tCffi^i-;&^gi:. Nl 5 5 icffl^-T^fiLgt 

(9) T4 7tC*ai-r'&Mt^ S 6 2ir*S^-r^*i:€^:, Ql 4 4(w;}a^1-;&fi®i: 
, N 1 5 5 Cffl^^-SMt. D2 4 gicffl^t^fifitom-e-^i: ; 

(10) T4 7 Y7 7t-ffi^t^fimi:. K 1 4 0 tC^a^-fSiaffi 
Q 1 4 4 i::jfg^t'i.fi-li:. D 2 4 9 tcffi^t^Mi: ^^-^-^ ; 

(11) TA7\Zi^^irh^m.t. S&2\Zi^^-tMmt. Y 7 7 lC*B^-t-^^St 

aiiE# 2004-3 0 99148 
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, Q 1 4 4 iZ^miri>Umt, N 1 5 5 iz^mt^UW-t. D 2 4 9K^^t&^Wt(D 

(12) V 1 2 SUffi^-r-SMi:. Ql 4 4Hffi^1-*fifii:^ Nl5 5Jwffi^-r* 

D 2 4 9 ; 

(13) T4 7 tcffi^t^{imi:> S 6 2 iC^IS-f-S^gii^ V 1 2 8 ilffi^t'&fiS 
Q 1 4 4 td^ta^t-SMiix N 1 5 5 H^g^l-^^Mii^Offi-^-lir ; 

(14) VI 2 8^Cffi^1-'5M^:^ Nl 5 5 iZ^Mir^^Wit, D2 4 9 HffiSf * 

(1 5) S 6 2 J-ffi^l-'&Miix V 1 2 8^C^i^t^^^fii:^ Q 1 4 4 Hffi^l";?)^ 
fit. D 2 4 9 tC^S^1-^e@i:(^ffi^-fr ; 

(16) T4 7 Hffi^-t^l^Et, S 6 2 trffl^-t-^&fifc. K14 0tCffi^-rSM 
N 1 5 5 JC^f ^"r-SMi:. D 2 4 9 ir^B^1-;?>©gt OM-^-^ ; 

(17) T4 7 tlffi^-t^S^fit. S 6 2tC^a^-t;&fifi2:, D 2 4 9 
t ; 

(18) T4 7»C^i^•r*^^[tti:^ S 6 2Kffl^t*teSi:> N 1 5 5 tc^i^f 

D 2 4 9tCffi^1-^Mt«^a'&^; 

(19) T 4 7 liZ^Mi-^^Wt. S 6 2izmMi-^iiLmt. Y7 7Hffi^-r*Mi: 
. V 1 2 SlC^a^-r-SMi:. Ql 4. iizi^Mi-^UmtO^^^ ; 

(2 0) Y7 7tc;ffi^-t-;5f£gt, V 1 2 8 tCffiSI-^Mt ^ Nl 5 SK^^^^U 

(2 1) Y 7 7 K 1 4 0 tc^i^-f^fiffi i: > Q 1 4 4 izmMt^U 

(2 2) T4 7tcffi^-r*ffigi:. S 6 2 (Iffi^-t-^^m^:^ V 1 2 8 irffi^-t^fiitt 

(2 3) T A 7 l<zmMi-^iiW.t. S 6 2Km^t^Umt. Q 1 4 4 
Nl 5 ^Ki^^t^iiLmtom^^ ', iii^V" 

(2 4) T4 7tC:ffl^-t-^MtD2 4 giCffi^t-^^gfcOffi-^-^o 
10 10 61 

:^mm^'^r'Fd\^^hfl^ [mm-^2(D7< y'mMm<^i 7iihly:^=-y (T4 7) 

mMt^^w.} tit, M^o7^ymiMtmm-^2<D7iymmmtimm^mi 
M<fj:^x^iz^ -^m izm ]:.x-:f3(^mmz^^yzf^wxL x^^-<fz^^ ic , iB^ij#^ 

2 (7)4 7l2:M^*->fcM^tL^feS=^v^^o K^J$-^2 7 7>'}f A$tL 

/cJ^'^tC'e-<^^>7^{4T<ym^^<^^i: LT^x.^:V»o X^BtLilt. GENET 
YX-WIN Ver. 4. 0 Ov;l'f-7';i/7 7 -f h JC:^V>-C> 7*7 ^ h O;^ rr 7 
r-r/l't'fflv^. GAP Penalty (Peptide) :lnsert=-8>E 
xtend = -3sgap Extend on top position: ^^<b ^ 
(^i>;/^) , Ma t c h Mode: Local M a t c h 0^#T-@B^J#-t 2 07 

5 y mee^ij t ^a<^7 5 / ^iB^y tiry^^yv Lfzm^i>z. mm-^ 2 o 4 7 ^ b v 

0^2tr^-to 
[0 10 7] 
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[^21 

C 12. 

S 0. 2. 

T -2. 1. 3. 

P -3. 1. 0. 6. 

A -2. 1. 1, 1. 2, 

G ^. 1. O.-l. 1. 5, 

N -4, 1. O.-l. 0. 0. 2. 

D -5, 0, O.-l, 0, 1. 2. 4. 

E -5. 0. O.-l. 0. 0. 1, 3. 4, 

Q -5,-1,-1, 0. O.-l. I. 2. 2. 4. 

H -3.-1.-1. 0.-1.-2, 2, 1. I. 3. 6. 

R -4. O.-l, 0,-2.-3. 0,-1.-1. 1. 2. 6. 

K -5, 0. 0.-1.-1.-2. 1. 0. 0. 1. 0. 3. 5, 

M -5.-2.-1.-2.-1.-3.-2.-3.-2.-1,-2. 0. 0. 6. 

1 -2.-1. 0.-2.-1.-3.-2.-2.-2.-2.-2.-2.-2. 2. 5. 

L -6.-3.-2.-3,-2,-4,-3.-4,-3,-2.-2.-3.-3. 4. 2. 6. 

V -2.-1. O.-l. 0.-1.-2.-2.-2.-2,-2.-2.-2. 2. 4. 2. 4. 

F -4.-3.-3.-5,-4.-5.-4.-6.-5.-5.-2.-4.-5, 0, 1. 2.-1, 9. 

Y 0-3.-3,-5.-3.-5.-2.-4.-4,-4. 0,-4,-4.-2.-1,-1.-2, 7,10, 

W -8 -2,-5,-6.-6.-7.-4,-7,-7.-5.-3. 2.-3.-4.-5.-2.-6. 0. 0,17. 
B -4. 0. O.-l. 0. 0. 2. 3, 2. 1. 1,-1. 1.-2,-2.-3,-2.-5.-3.-5. 2, 

2 -5, O.-l. 0. O.-l. 1. 3. 3. 3. 2. 0. 0,-2,-2.-3.-2.-5.-4 -6. 2. 3. 

X 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0, 0. 0. 0. 0. 0. 0, 0, 0. 0. 0, 0 
C S T P A G N D E Q H R K iJ I L V r Y W B Z X 

GENETYX-WIN Ver. 4. 0 <7)-v;i/f-7';V7 7 ^ ;^ b l±> Jf-TO J: 9 
;VrfUXA(r^O*V^TV^<2)o CI OT 7 > h T'd jj^'y A 14, 7 7 ^ > H-'5M^<^^ 

-g-tj-^oss^ijiiov^T, ^^(oum-^hfmMm {^mM>5^^it<Dtt. -ifct^v^fu^ 

1010 8] 
[0 10 91 

a = al a2 a3 . . . am 
b - fal b2 b3 . . , bm 



— g=s (ai, ^)=s bj)o 
[0 110] 

7 7xf p< y K^;^3 7 5:#<2./c«e)0^t4£ilT<^i:i5i?'C^^ : 
10 1 1 U 
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G(0. 0) = 0 

G(i. 0) = i(-g) 

6(0. j) = j(-g) 
-gk = -[a + j8(k-l)] 

E(i. j) » max{G(i-l, j)-Qr, E(i-1, i)~ $) 

F(i, j) =raaxIG(i, j-D-or. F(i, j-D- /?} 

G(i. j) =maxlE(i. j). G(l-1. j-1)+s(al, bj). F(i. j)} 

fl{±GAP}fAO^t;W7-'f T-*'?^ ^tiGAP#ft<7?^:^;^X'^ t?^^o F. Git. 
[0 112] 

6 2^-bU>' (S6 2) Kiimt^^m. 7 7fi^ni/> (Y7 7) KmMt^^W:. 
1 2 8i£AU y (v 1 2 8) iz^Mi-^iiW.. 1 4 OUV'Jy (K 1 4 0) izmMi"^^ 
tt, 1 4 4«)[^^;i'^5 > (Q 1 4 4) K^Mt^^m. 1 5 5ffiT;^''^•7^> (N 1 5 5 
) KnMt^^m. ^XV^2 4 9^7:^^^9^ym (D2 4 9) Km^i-^^WKo\^^X 

[0 113] 

GENETYX-WIN Ver. 4. 0 <^v;l/-?^y;i/7 7^ ^' h J'isv^T. ±|BO 

^#-c% @e^j#-^ 4 . iB?ij#^ 6 . Ei^jn-^ 8 . mm^ i o . sE^j#-t 1 2 . sa^js-f- 

1 4 , ie^J#-t 1 6 > @E^J#-^ 1 8 *3 J: 2 0 4:S2?!J#-t 2 1 7 7 ^ > h L;^; 

@e^J#-t2 07 5ymie^'J<^4 7^M^t-> (T4 7) tr^^t'2>^fil-{± > V 
t^>, ^yn^r^/V, 7i-;V79->t^(±-t'; ^'TisM^tL^o 6 2'e't';::^ (S 

6 2) -tv^. 7 7->. ynyyt^tfi^^*;^^? 

^Co 7 7ffi^nv> (Y7 7) ic>ffiS-r;5,M{r{±, -^^nv^. /n'U n^v>, 
^v>. -feU fc{±7 7->';&^'ifeg$ti./>:o 12 8fi:^t';>' (VI 28) KmMti>^ 
nv^, vn-< vVtfcrttn-f 5/:/;5s^g$tL7to 140^';v>' (K 1 4 0 
) iz^Mt^iilWKit. :i^t=-y. YUt~y. ^vu^i/y^ y:L~)VTy 

-yti-ziir)i^i^^>T()^M.W:^^fzo 1 4 <y (Qi4 4) izmMt^^Miz 

{±, A';^^ Yvt-y. r)v^~y, r^^'^v^ym. ^vytfz\iir)V3^ 5. 

>':6*M$tL7to 1 5 5fi7^/-«7^> (N15 5) JiZ^Mt ^iimzii. TT.^'^v^y 
, b V:i-:^t/^ti^N*'J >«m^^/co 2 4 9e7;^^N*7^*>m (D 2 4 9) llffi^i" 

-sM^wti. 7>5./-?9^'>m. cf')'yy. ^^')y^-tz\t^'')\'9 '^.yWfi^M.^i^izo 

7 7-r^> hO^:i:5:IlIl A~lil C\zm-to Eil A~ill CiCiSV^T, TS tMSPj 
{i^ streptococcus mvi t z n s^^OXi^u-T.-^:^-!^^) '^-^(DT^ 
/'^E?iJ=£-^-t"o rStPSPj(i> Streptococcus pneumonia 
efi^07.i5'n-x*;?.*U 7'--lr07 5 y^E^il'^^-ro ^StSSPJ{±^ St re 
ptococcus sorbinu s ft^<^;^^' n-;^;}^;^.i^'; 9— ^f<^7 5 y^^ifi^ij 
-^a^-fo ^LeuSPJ{±^ Leuconostoc mesenteroides 
OX^'n-;^sJ^;^*V 9--lr07 5 y^Se^J'^-^'to fO e n S PJ 0 e n o c o c 
cus o e n i fi5^<7)7.:5'0-7..-^7.*'J 7--fe*075y^@£^J4:^1-o fB i f S P 
Jfi, Bifidobacterium long \xxa^^<07.^ u-T.ii^Tsiii'^} 9-4f 
07 5 /®i22?lJ*^i"o fAgrSPjii^Agrobacterium vitisfi 
%(Dy^i^^'-7.i!^7.t-^)y-'^<r>r^ ^mWM-^T^-fo rPseuSPj{±, Pseud 
omonas saccharophil a SJitOT.^ d-J^jJ^;^* 'J 7--t*07 5 
WM^T^-fo FEcoSPjti^ Escherichia c o 1 i ffi5^<^);^^ n-;;^^ 
7.^^)'7-^(07\>^WMM'^^-fo FL i s t S PJ Li s t e r i a inno 
c u afi5^<??;^^'n-;^5^X*ij7-4r07 5y^SS^J*^1-o 

ID 1 1 4] 

^mmm-^^i^.W^-^^i^ GENETYX-WIN Ver. 4. 0 (|*S;^tt^f 
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Mtfj:i>mnr-'S^\^MLx^ acmimtf^^mmr-i' tim^m^^xm^^^i^-^ 

ches) . yf-^ (Mi smatches) . ^^yf (Gaps) i-ov^T^ttW 

Tak a s h i , K. , :i3ir>'Go toh, 0. 1984. Sequence 
Relationships among Various 4. 5 S RNA S 
p ac i e s J. B i 0 c h em. 9 2 : 1 1 7 3 - 1 1 7 7) o *BJ^»-eJiE^J<^ 
ISl-'ttti. GENETYX-WIN Ver. 4. 0Ov^v-7Av-7'^>i/=lrMa t c 
h e s=-l ;Mi sma t c h e s=)l ; Gap s = l ; * N + = 2 0^#-Cfflv^T» 

10 1151 

GENETYX-WIN Ver. 4. 0 (D-^^ vv A-7-y^>'^=Jrfflv^-C. M a t c 
hes=-i;Mismatches = i;Gaps = i; *N + =2co^#T^ S t r 
e p t o c o c c u s mat ans (B2^J#-t2) , St r ep t o coccus p 
n e umo n i a e (B2yiJ#-t4) .Streptococcus sorbinusC 
IB^J#-^ 6)>Leuconostoc mesenteroides (SB^!l#-f- 8 ) . 
Oenococcus oeni (|B^J#-^ 10)> Bifidobacterium 
1 o n g u m (i2^J#-f - 12) > Agrobacterium viti^s (E^J#-f - 1 
4) . Pseudomonas saccharophi la (@H^J#-t 16). Esc 
herichia coli (E?iJ#-^ 18)i3J:tKListeria innocua 

[0 1161 
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[S3] 
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streptococcus mutans 


Streptococcus pneumoniae 


Streptococcus sorbinus 


Leuconostoc aesentroides 


Oenococcus oeni 


Bifidobacterium iongum 




Pseudomonas saccharophi la 


Escfjericijia coii 


Listeria innocua 



Streptococcus pneumonia e fi^O;^:?' 
>; 7--fe't^*5V^-CJ±, Se^J#-f 2<7)7<yi^iB^0O4 7fib V^-V (T4 7) K^^^t 
^^ma. ra#-§-4(07 5y^ifi>?iJ<^4 7ST-ab<9. 6 2ii't^}y (S6 2) tc^i^i" 
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i|fM2 0 0 3-3 1 3 3 0 5 : 20/ 

;5ffiS^i^ @E^J#-^4 0T^ymiS^J0 6 7 7U^ni/y (Y7 7) 

t^fiEJi. @a^J#-t4 0T5^m@£^j0 7 7&t?*l)> 12 8fiAV>' (V 1 2 8) 
ffl^l-SfiSli. iSy!|#-^4<^7 5y^iBy!j0 1 2 Bfif I40ii')py (K14 

0) ^-ffiS1-'l>M^i^ @e^J#^4 07 5>'m@a?!loi 4 o<3Z-c^>t)^ 

y (Q14 4) Km^th^mi. @a?iJ#-^4 <7)7 5 /i^ra<^l 4 4fi-CablJ. 155 

'^TT.j'iy^y (Ni 5 5) ^r:^g^t*M^i^ ge^[l#^4<^7 5ymiB^Joi 5 sftx- 

*19, -e-LT2 4 9fi7;^/'«9^>m (D2 4 9) JC^B^-f^ffi^tt. B2^J#^4 07 5 
[0 117] 

Streptococcus s o r b i n u s ft3^<?5;^^'n-;^sjx;^:};ij 7 
-•IftC^V^TIi. E^J#-§-2 07 5y®ISB2?!)<^T4 7^Cffia1-^fi«^i^ iB^J*-t6,07 
5ym@B^J<^4 7^f^0, S 6 2 ^C^aS■t^fiW}±^ @B^J#-f-6(^7 5yi?|B^J0 6 2 
^-C^l?. Y7 7tC^B^i--i,&M{±. S2^J§-t6 07 5ymiH^JcD7 7ffiT^t). VI 2 
8 (CJfaS-f-SMJi. @a^m^6<^7$ym@B^J<0 1 2 8a-eab>3> 140fi';-7> (K 
14 0) \zn^-thUm.\t^ SS»-^6 01 4 0&-^*»J. Q l 4 4 tcffl^l-^iaMii, . 
@£^J#^6 07 5y^@a^J0 1 4 4©-C$)l?. N 1 5 5 t3ffi^1-^iiM{±, Se^J#-t6 0 
7§ym@£^J0 1 5 5fiT-^>). -eLTD2 4 9 JC^ffl^t *fiM{±. 1BW^6<07^^ 
^@E^J0 2 4 Qlitrab^o 
[0 118] 

'pilx.fi'> Leuconostoc m e s e n t e r o i d e s S^<^^ n — 
5f.'J iE^J#-t2 07 5/^i2^jOT4 7irffi^t^M{±> SE^'iJ*^ 

8 07^ymie^J0 4 7^X-*i9> S 6 2 tC:ta^t-^M{i> E5^iJ#-t8 07,5 y'itSE^J 
<D 6 2 , Y 7 7 (Cffl^t*fi®J±> gB>?iJ#-^ 8<^7 5^mBe^J<^7 7fit?S>l5. 

V 1 2 8 \zm^-fi^mt. WM%^ s(D7< ^mMm<D 1 3 1 fs-eab •? > 1 4 oeu v 

(K14 0) tc;fi^-t-2>M{±. i2?ij#-t80 1 4 Sfi-e^)!?. Q 1 4 4 fcffi^-T^fi 

g{±, ia^j#f-8(7)7§y^sB^joi 4 7fi:T'^«9, Ni 5 5izi^Mti>umu mm 

■^■S<D7^ymWM<Dl 5 8fi-e*f3. -e-LTD 2 4 9 tCffi^i-^eS{±> iS»-t8<7) 
7 -5 y miB^J<7) 2 5 2 ^-e* o 
[0 119] 

^xffs Oenococcus o e n i fi^OX^ n-;^5}>;^!}>i; 7--t*lci3V^-Ci± 
> E2HJ#-t2 07 5^m@e^!l<^T4 7 tc^^t^^MJi^ iB^J#-tl 0 <7) 7 5 y © 
4 7'&T'^I9. S 6 2 tCffi^t^M{±> @S^J#-^1 0<^7 5yg§@5^J<^6 2fi-e*i9. 

Y 7 7 tcffi^t^fifflji. mm^^ 1 0 <^7 5 ymmno 7 7UX'^ 15 , v 1 2 s izmm 

t^^ma. @e^Jl=^l 0O7§/m@e2^JOl 2 8&T'*>), K 1 4 OtC^lSt-Sfififi 
. ia^J#^ 1 0 <^7 5 y miB^Jc^ 1 4 Of!£-C'* I? > Q 1 4 4 Kn^t^^mH. BB?iJ#-^ 
1 0O7 5ymief"JOl 4 4UX-^^. NI 5 SJ-^i^-rsfiMfi. E^iJ#-§- 1 0(D7^ 
/mifi^J'^l 5 5ffi-Cabf5> -etTD 2 4 9 tc^i^l-'SfiSli. @B^J#^ 1 0 <^7 5 ^ ^ 
@fi^J(?)2 4 9'(2:X-^>-i)o 
[0 1 2 OJ 

{ajx.{i> Bifidobacterium long umfi^<73;^^' n-;^.is;^:^:U 9 
-•fe- tCi5V^T{±. @B»-^2^7 5ymi53?!lOT4 7 IC^g^ta^gti^ IB^J^-f- 1 2 0 

7 5>'mMB?ij<7)4 6^T'^»), S6 2Kn^ti^mit. mm-^i 2<D7^^mmn<o 

6 3^-t?*')> Y 7 7l-ffi^i-*M}±> ge^J#-tl 2 07 5y^i2?lj0 7 8fiT-*0. 

V 1 2 8 I'ffi^l-^fiSJi. EyiJ#^ 1 2 (7)7 5 y ^@e^J(^ 1 2 Sfi-e^ K 1 4 0 

m.ii> iB^iJ#^l 2(^7 5 ymie^jOl 4 4ia[t?^>l3. ni 5 5l;:ffi^t^^M{±> K^iJ 
#■^1 2<D7^ ^WMmtDl 5 4fi-Cab<9. -?-LTD 2 4 9 llffi^t^emti. SE?!)f|=-^ 

1 2 <D7^ymm<D2 4 7fi:-eib'&o 

[0 12 1] 

'p!lx.{f> Agrobacteri um v i t i sl^^<D:^i^u-7.^7.:^V y~-^kz 
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^~'J : 21/ 



t?*IJ. Y7 7^-5^i^1-*Mli^ SB^J#-tl 407§/'®?@E?ij0 7 8^-e^l5. VI 2 
8 1iZi^^i-^itW.ii. iB^J#-tl 4<^7?ymSB^J<^l 2 S^-^^^. Kl 4 0 tcffiSI- 
^^g{4. @e^iJ#-§-l 4<^7 5y^E?iJ0 1 4 O^-Cifel). Q 1 4 4 ic;i=a^-rsMi±^ 
- 1 4 (7)7 5 y m@B^J<^ 1 4 4fiT-ib 19 X N 1 5 5 Hffi^t-SMtix E>?lJ#-i- 1 
4«97§ymBB5?)J<?5 1 5 5fi[■C^b')^ ^LTD2 4 9 I'ffiSI-SiaMtix BE»-tl 4 0 
75 ymi2^J^^2 4 8fe-e*So 
[0 12 2] 

i?iJx.{^sPseudomonas saccharophil a ft5^<^>^ n-x^;^ 
tftC:fev»T{i. SE>?lJl=-f-2<D7 5>'®?BB^JOT4 7 ICffi^t^Mtt^ 
1 6<07 5y^SB^!lO5 3^S"e^t), s 6 2 tr^^-T^^Sli, Be»-f- 1 6 07 5/^ 
0B^J<^7 OW^^^. Y7 7{::*B^-r^Mli> 1 6 07 5 /m@B^J<^ 8 5fiT' 

ib^x V 1 2 8tCffi^1-^MJi. iB^J#-^l 6(D7^ymMnoi3 5iiLX-^^. Kl 
4 Oi-5ffl^1-*^fi{i> WMW^ 1 6 ©'7$ /'mBB^J<^ 1 4 4ffit:-* "J > Q 1 4 4 t^^i^ 

t^^ma. wM^^i 6(D7^ yms.n<^i 5 na-e^j?, ni 5 dK^mM-t^^ma 

. S5^J#-tl 6 07?ymSS^J<^l 6 2f5:t'*l9, -eLTD 2 4 9 JC^jS^-T^MJi, 12 
[0 12 31 

^x.{f, Escherichia coli fi5^co;^^n-;^.t:;^*U 9--lf(wj3V>T 
{4> iE?iJ#-^2 07 5 ym@5^iJOT4 7t';fSSi-^f4®{±. @e»-f- 1 8 <^ 7 § / miS^J 

(0 9 3 0. 3 6 2 izmMt^^ma. mn^-^ i8<D7^y mw,n<D i o 4 fa-e^? 
I). Y7 7izmM-ti^mit. m^m-^ 18 (DT^^mmm<o 12 3^-^^ vi2 8 

(c;tS^1--&iamti> ifi^J#-f-l 8 07$ /m@B^J«7) 1 6 4&-eab'9, Kl 4 Olc:fi^1-;S> 
eSfi, @B^J#-tl 8<07 5yMI5^Jol 7 Sfe-C^f), Q 1 4 4 icffi^-t^Mti. Sfi 
I 8<D7^ ymiW 1 8 Oi±-C^ 0 > N 1 5 5 tc^S^t'SMii. @B^iJ#-f- 1 8 
O7 5yi?lS^J<0 1 9 l^-e^i9. -?-LTD 2 4 9 Sffi^Ji. @B^J#-tl 8 07 

[0 12 4] 

m^li. Listeria innocu a fi^O;^^ n-;^*j^.i^ V 7--b*Hi3V»T 
Ji. BB?!l#-t2 07§ymS2^J<^T4 7tCffl^i-^^fi{±> |B^iJ#-f- 2 0 <^ 7 5 / ^Ifi^iJ 
cO9U4-Cab0s S 6 2 (C^Bl-r;?,{imf±. |S^j#-f-2 O (^7 5 7m@2^'J<7) i O 6f£T-^ 
Y 7 7 JC^fB^t-Sfiafi. ie^iJl=^2 0<O7 5yiJi£^iJWl 2 VI 2 8 

JC^a^-r-SMfi. @fiM-i-2 0<07 5/mE^JOl 6 2fiT-*.lJ. K14 0Hffi^-t'5 
^lltt. ifi^J#-|-2 0(O7 5/mBe^J<^l 7 6i£-e*>), Q 1 4 4lcffl^i-;i.fiM{4> B2 

^j#-^2 0(D7^y'mmwi 7 8^-e^i9x Ni 5 5 KmMt ^nmn. w.jm-^2 o 

(^7 5 yglBS^JO 1 8 9fi-C-^»). -5-fCD 2 4 9(c*S^-r'2)1Se{4. ia»-^2 0O7 

5.ymmw2 8 8ffiT?^*o 

[0 12 51 

@B^iJSO@E»^2. @2^J#-t4. E^0#-f-6, E?!l#-^8, @2^J#-tj. 0, E?iJ#-t 

1 2 . ie?iJ#^ 1 4 . 1 6 , ie^j#-t i 8 1 {±is>F!i#-t 2 o ictjn $ 7 ^ 

[0 12 6] 

m^momn^^ 1 . a . mn^-f 5 > mn^^ 7 . ss?y#-t 9 . mmm-^ 1 
1 . is^!i#-f - 1 3 . 1 5 . sE^ij#^ 1 7 1 tzitm^m-^ 1 9 i,z7ii^fi^m.mim 
i-^ttmm^izMLxmii^^xnhfii^^^^^'^ii'^if^wt^'^^^- 

[0 12 7] 

w,nm(omm^2. ie»-^4. ge»-t6. sB^ij#-t8. @B2?ij#-ti o. mnm-^r 

aiiE# 2 0 0 4 - 3 0 9 9 1 4 8 
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^-v^: 22/ 



t?$tL*7§ym@B^Ji:i!?^r< t'b4 0% («f * t < {i^^^fl: < i: «> 6 0 %) <om-^i^ 
[0 12 8] 

^wii»i;^v>T (fO£{^> 75ym@fi3Fij, :^^BB3^j^:if) <omm<D m-m tit. 

•t>h{i, T^ym (^^m'\iitmti>m^it^) 3&^i<^2ooiB^j^-e(Bi— e^^ 
@5^JF^o|^-14/i— fe>h*#*feie){:. #e>n7tijS:*Hl 0 0*^tt*ii:lcJ:oT» 
10 12 91 

4 , @e^j#-t 6 ^ mm^^ s , k^ijs-^ i o . bb^j#-^ 1 2 . ge^j#-t 1 4 , @e?ij#^ 1 

6. E?iJ#-i-l 8i3J:tf@B?iJ#-§-2 0;6^ib^r;5SPJ: •9iil^$tL-57 5yi^|E?iJ iirfj:t>-t> 

. Mmr^^mmn) tm-. i-*^?*>. 1 oo%|g|— c*ot<>j:<, go^^ni&MT? 

^i^ E^iJ##2> @S^J#^4. SB^J#,-t6. E^J^S. mfm^l 0^ @£^J#-f- 1 2, 
@B^Jl=-tl 4^ @B^J#-^1 6. e£^J#^l 8i5ctU^@2^J*-^2 0>i-e)^^S^<J: f)^^$tL 

*7§yi^iE^j (i-^b*>, nmr^ymmm) tm-. tts:t>%. i oo%f&i-T-^o 

X^i.<. ^-5vM±«107 5ymie^iJ{±> *t}!g7 5>'mie^Jtifc|S!bT*;2,-^<^|&ST 

7 ? y mmw 7§y*^^>L<{i* v^^o^^g-r-^ c r ^> i < . t {± c: 
[0 13 0] 

C:tLP>*^m^^<^if0^gT^i:T«>iv^o iS^O^'fbtt. l:^^o.ir;i£LTV»T^) J: 
[0 13 1] 

[0 13 21 

f4i!'^^< t ^) 2 0%. $fS L< {4ii?'S:< ^:^) 3 0%. i » S L < {±i!'^'Sr < t 4 0%, 
^ e> tc$f ^ L < \t^pi3: < t ^) 5 0 %^ iittC^t L < \t6^t£ <i:^>60%. 70%. 80% 
, 9 0%. 9 5%. 9 6%. 9 7%. 9 8 %t :t{± 9 9 %|W|--C^-2> i ^**f * Lv^o 
[0 13 3] 

07§/®?Be^J ie^J#^l. 2^^) KnLX^-X\ttj:\,^-ifii(Sin^<Dh:t>W. 

\^m.m 2004-3099148 
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^-'J : 23/ 



^(D X ^ ^j:mmtfzimm^^t LXii. m^i£. GENETYX-Wm Ver. 4 

mmKMLX. mM<7)m^. il?'5r< t^ltJS 0%. *tl3 5%^ ^4 0%. ^4 5%^ It) 5 

0 %, It) 5 5 %s ^ 6 0 %> Itl 6 5 %^ ItJ 7 0 7 5 %^ ^ 8 0 %^ 8 5 %^ It; 9 

mm<om^. ^j^-^itiii^i o%. m4 5%. 1^50%. lt^55%^ m6o%. 1^65% 

> mi 0%. ^7 5%. It)8 0%^ ^8 5%^ ^9 0%. ^9 5%tfzim9 9%<0^— 
10 13 41 

w.m^<r>mnw-^ 1 > bb»-^3, bb?ij#-^5. s2^j#-f-7. m^m^9. mm-^i 

1 . @H^J#^ 1 3 , Sfi^m-^ 1 5 > E^J#-^ 1 7 i3 i 1 9if>h^j:^^l^m^ 

So BB^J^<^@ByiJ#-^ u @S3?!)#-^3. fiB^J#-f-5. iB^J#-f-7. BB^J#-f-9. E3?iJ#-t 

1 K @B^'J#-tl 3. @E^J#-f-l 5. iE^iJl=-^l 7 i^XXfUmm^l 9 :6-ib J: >) ^ 

10 13 5] 

Mm^^zm^X^y)^ m^i^. Moleculer Cloning 
(S amb r 0 0 k lb. frm) KmU^fi^o M^^Kii. mkl£. nn^-^bSv^Ji:^ 
7-^'ffi5ltODNA^@^jkLfc7'f ;i/^-5:fflv^T. 5 0%*;i/A7^K> 5XSSC 
(7 5 0mM NaCK75mM J^>i^=:^ h V -i^ A) , 5 0 mM V b U 

'i'A (pH7. 6) s 5xry^^Jl^ymW. (0.2% BSA. 0. 2% Ficoll 
4 0 0:feJ;O'"0. 2%^i^'; H'^;Hi°nU K^') ^ 1 0%^Mr^^ V y idXV2 0 

^^ti^y 0. 1 ~2<&^S<^S SC (saline-sodium citrate) 

(mit;S<7)S SC-MO«{±. 150mM m'ftt h >; ■i'A, 1 5 mM i^J^V 

C ic i ij |^5g-C ^ S *° J? iS- 1^ ^ K mi*-r S o 
[0 13 6] 

miz^m^ixfzi^m»=Fim^<Dmmmmxit. :^mm<Du ^ t-r^^m^mom^i^isc 
mn^^-v-tz>o mx.it. hk^^gca. gcc, GCG^xr^Gcuit-t-<x, 7^ 

y^79r:>t3- KtSo LtzH^oX, GCA3 K:^i' J:or77^>'**#5t$tLS^ 
X(D&m.X\ -^-cD^K^Ji, 3- F?ti;^^7 7-V*^mtSC:i:'5j GCC. GCG 
ttz\tGC\JKm^^fi'^^o mW.i'. «<5D3 K^tcioTn- K^tL#S75ymi^ 

{±J|iE#2 004-3099148 
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vm^t^^v^^bo ^mm^i'^^^r ta, ^^w.mz^^^x. ^ 

■t2 W7 5ymee?!l<^4 7fiM/*-:^ (T4 7) ^Cffi^-r^^S^ 6 2fi-feU> (S6 
2) 7 7^f-u'y> (Y7 7) iCffl^-tSim 12 8fi/^';> (VI 

2 8) tcffi^i-^&g. lAO^')i^y (K14 0) Km^t^^W. 
y (Q14 4) iZ^Mi-^^m. 1 S 5^77./^y^y (N15 5) Hffi^t^M^feJ: 
t/2 4 9ffi7>^/N-9^>m (D 2 4 9) H^a^t <t ^miR^fli>^^-^£ < 
ti> io(DUWii'^^^x^ ^5^^o;^^n-;^*:^:j^V9-Hf(^7$/K%llttt^** 

(D%^^mmt^M^^^^-^^7^ .'^xh^'y:^T^y<Dm.^^U^^^i-o^z^£'& 

[0 13 7] 

^i^Lim}Kii\ih^Yy(D^m^mzht>^x^-w.^fv^i>o ^yy^mmmt. ^<r> 

^M^^:^^f^Mm-t^^^. <2rPa$ti/cn K>^^ffl«l;g» (^flxff. S h a r p ib. 
Nucleic Acids Research 16 ^ 1 7 f", 8 2 0 7H ( 1 9 8 

8) ) \,z%^x-xm'mx<r>^wfztbKm.mz--ri>^hifix%^o 

[0 13 81 

(2. 3 ^m^^ ^-(D^m 

[0 13 91 

immx. i^^^^^fitzm.mwmommzm.x^tz^mz-fvi^'- 9 '-i^^Lx\^>^ %i 

[0 14 0] 

^mM%\z^^^x^m'^fii> m^^iJ'^-j t\t. ^-m^idtzmmm itta^^. 

|lii5J:0^iiam£ff<^MIf^li£^^^:H^- (^J£{^. ItS^jg,^. (o r i) . is J: l/^^^fiMttat 

tB|E#2 004-3099148 
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[0 14 21 

itO^lxifV>'C0±E^*>2 kb pJ^ilt^0^itt?^;&C:i:*«#v>0-e. DNAiS?^fflV7 

Wnm^'MiPi-OlM * S C I' PIS $ tLt\ #^itf5i^<^T»£ ^ •) # ^ o 
«f$L<{±> «Syn^-i5'-<Htt±> ^-x^v:^liiR»j#,:&^?>±S£^2 k b pmrt 

[0 14 3] _ _ 

J±1tmf3fflv^ibtt#;57&5Hifflv>ibtLr'J> iv^L. fflv»^< i:*>iv^o 
[0 14 4] 

[0 14 51 

>fk BalSKExoII I * ifOx:^v ur— fe^c i ^rl'fk, *^v^i±Ml 3* 
[0 14 61 

(2. 4 ffl-^^fkJP^^'n-J^si^;^*'; 7--lfco|l^) 

jj^ ;^ * V 7 ^ -If tL^ o 
[0 14 71 

[0 14 81 

{±i|iE#2 0 0 4-3 0 9 9 1 4 8 
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L-c{±^ "I'M (fRix-j^. ^^w) ii^mifhfi^o :^mmm\'^^^x. rtfsw 

^ (#Pg2 002-5849 2^mm^i^m(7)^ t) o 
[0149] 

m^X^^. ib^^s ^m-^fi^ii<^X^*)^ mx.if. Avi s uh e \ F. A. hM (1 
9 88), Current Protocols in Molecular Biol 
0 g W i I e N e w Y o r k, NY ; S amb r o o k J^(1 9 8 7)M 
olecular CloningiA Laboratory Manual, 2nd 
Ed. , Cold Spring Harbor Laboratory Press 
, Cold Spring Harbor. NY, MM^m^ [Mi^'f-mX&^mMm 

mmm ^±1±^ 1 9 9 i^ii^izum^fi^o 

10 15 0] 

mitMm^mi~is\,^xm^X^:ho ^<r)X')fj:1;m(Dmii. mTt'lsm^tt-S : Ro ge 
rs^. Methods in Enzymology 1 1 8:6 2 7- 6 4 0 (1 
986) ;Tabatae>, Plant Cell Physiol., 28:73-8 
2 (1987) ;Shaw, Plant Molecular Biology:A p 
ractical approach. IRL press (1988) iShimam 
otofb. Nature 338:274 (1989) ;;&J:r/Maliga'b, Met 
hods in Plant Molecular Biolo. gy:A labora 
tory course. Cold Spring Harbor Laborator 
y Press (l995)o 7lc«t/=^?^»^^t ^::^i4tcov^T{i, Mo 1 e c u 1 
ar Biology of Woody Plants (Vol. I, II) (ed. 
S.Mohan Jain, Subhash C. Minocha),Kluwer A 
cademic Publishers, (2 0 0 0) t;|5m$^lTV^So ^/c, 7fc*M 
^iJ^n^^t^lo^ii. m^if. ? \ an t Cell Reports (1999) 
19:106-11 om^Uf'Em^tt-cv^-So tSoT, ^«#J±, S&}tt^ 

t?^So ^<r>i.^\--\^x%hi\.fz\^y^V:^=-vi;Wiii\z.\U i W<^itf5W^X$*L 
[0 15 1] 

±mB(omm. §t^^i^^-\^(o§tMmmm^<r>mm^i^i'B\ix. m^ji'^^^ti^o 

2004-3099148 
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[0 15 2] 

10 1 5 31 
[0 15 4] 

e^yi/K (iPTG) ^mMi-^^inzx^^mmm^fi^&o 

10 1 5 5] 

(2. 5 jtM^^^'n-;^*;^^'; 7--l?Oii!JlX) 

^^±mim'M<o^^ mii^. mmttB. m9\-mM) ^m^^xmmL. mmt 

^bztiizx-^x. }t^m^j^±LfzmMm^^^^iinMmmTt)mhK^o a-7 5 9--fe* 
fj:t'<Da-:!f)^:^y^M^Mi-^mm^'ktfix\^>tj:iffns. mM^i^<^tt. 

[0 15 61 

±m.(DXriKLxmMt^i^^~:^^^:^t^') '^-'ifi^Mt^^tiiZX Jim.<D7.i^ 
[0 15 71 

-7. (^^fi«Jt'{±lt4%~^3 0%, $ft t < {4|^8%~I1j3 0%, i: "J I? ^ L < UltJ 8 
%~|^2 5%) <^^^TT-Jnl^$tL#,5o i(0MX^lCi3Jt^^&O£Sf±. CO-^?^ 

«-3 ^^Wmi\.-tz^'^\-z> imm<r>z.(r>^mz'^t^'h:^9'a~-^^7.ii^')y-^<r>=^ 
tt<^5 0%m-h, i>9$ft L<{±8 0%m±OvStt;6-^^SLE-efeSCit«tLv^„ ^ 

<^zajgi4itf^ t<{±l^5 ot:~$i]7 ot:-e^i9, J: Offt l< {±g-tJ5 sr-i^e ^x,x^ 

ttl^#2 0 0 4-3 0 9 9 1 4 8 
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10 1 5 81 

(3. mmi\:^i^^-^^^^^')y—^) 

i^YVt-y (T4 7) Knm-t^^W. 6 2S-tV>' (S6 2) iCffl^t-SM^ 7 7 
&^ni/>' (Y7 7) lC*a^1-^M. 12 8faA';>' (VI 2 8) HfflSt'SfiS. 1 
4 0ffi';i^> (K14 0) 1 4 4ia[i?';V'^^> (Q14 4) icffl^t^ 

fiS, 1 5 5ffi7;^^^•7^>' (N15 5) ^l^i^t^eeis itf 2 4 9fi77./N-7^>'M 
(D2 4 9) tc;fi^-r-5,f4g:^-ib^:;?.S^J: Om$tLSi!?^< ^> 1 oo^El^iSV^-C. 

itliH-M:^^ n-^*^'^V7— 1?*2 OmM T r i s^g^?S (p H 7 . 0) 't'-CSS 

^ ^]!jp?§t|tf<^ltii'fb;^^n-;^*;^*';7--if0 3 7'Ctci5it*^S?Stt<^2 0%m±-c 

[0159] 

*^§g<75W^{i$f^ t< ^±^ @e?!|#-f-2 07§ ^m@e^J0 4 7fiM't-> (T4 7) 
6 2^-feU^' (S6 2) liffi^l-^M. 7 7fi^n->> (Y7 7) \Z 
m^-t^^W. 12 8^/N*V> (VI 2 8) ti^Bl-T'&M. 14 0fi'Jv^ (K 1 4 0 

) trffi^-rsem. 1 A ^Uify^^^y (qi4 4) Kn^ir^^m.. i5 5fi7x/'?7 

^> (N 1 5 5) Jl^^-r^i£gi5j;t/2 4 9fi:77./^•9^>'^ (D 2 4 9) tc^ffl^-T^ 
^®:6-f>;5:^i^J: '9M^$tL;E>/!'^^ < i: ^) 2 0(7)esiC:fev^T. X'O^tLi fi^^^ < t 
^) 3o(^figlC:fev^-C. $P>H$f4L<;±i!'^^< i:'{)4oo^Et-*5V^-C. ^i5^iftL< 
{iil?55j < "J) 5ooMt^*3V»T, ^icif t L< tt^l?^ < t ^> 6 0(^ea(ii5V»-C> #ic 
fi^t L< {i4'-'&< ^> 7 0(^{4fil-:^v^T. L < (i 8 o^T<0f£gir*5V^T. 5c 

^(^T.i^D-y^^T.x^'; 7--t*2:}i^^;?)75ym5S^S:%t^o Be?'J#-f-20 

#i?tL/z7 5 ym@e^JO0fl«rSB^J#^2 2 iC:^L> i <^ 7 5 / msej^J ^S: - K-r'S:S^@B 
° [0 1 6 0] 

75^*^0 ■^!Jx.i^^ streptococcus m u t a n s S^OT.^' D-7./i^;<..-^ V 
7--lfO^'^t±. T4 7(^fiaOT4:'etLjJ)l3^l3a^1-^C:i:tCfig^:^ft*^^^^o t/c 
, mk\S. Escherichia coll ^%<r>Xi^u-:^i^7,t^^) ^-^\,Z^\,^X 
{±. T 4 7 tC^^1-;E.fiM<^7? y^{±St?*^56^ S=Sr'ffe<7)7 5 /micSm-f-^itil 
El|;5r^a*^^>>). '^Jx.{f. S=^THfi^1-^tm^?ii(^|2^J{iS t r e p t o c o c c 
us mu t a n sfi5^<7);=^^'n->^*^*'>' ^-■fe't-^^Sll-^-ifi^J'-^^*^^ -?-<^@E^iJ 

10 1 6 1 1 

*^0Jo^»tci3v^-c{±, T4 7^Iffilt^^^S'-i5^t^7 5/m»{±^ ^^.co^^' 
n-;?.*;^*U7--i?i-Bm$tL;z,75/m^^W^75>^mT-^0#So T 4 7 nffi 

{±iiE# 2004-3099148 
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10 16 2] 

[0 16 3] 

[0 16 4] 

^ y-'^KM.iii^i^^r ^ y'm.n^l>J^^<r>7 ^ ym.-^^^n^o V i 2 8 

10 16 5) 

:^^m<DmmKis\^^xit. ki 4 otiffi^-r^Mt'i3tt^T5ym^^t±, ^^o;^ 

[0 16 61 

^mM<om^K^\^^Xii. Q 1 4 4tCffi^t^OTt-*3tt'5.75y^5^*(±> 

i^n-;^*y^*'; 7--t*tci.m$tL-575ym>^^lil^o7 5>'m-eabi5#*o Q 1 4 4 

[0 16 71 

:4:|&?§0^^tci5ViX{4, Nl 5 5 {C^i^1-^Mt;*5ft^7 5 ^ %B<o:^ 

^ u-^t^^^v y—ifizM.m^*i^7^ ymnmm<D7 ^ ymx^^n:ho n 1 5 5 

[0 16 81 

:^§tm<^WMi^^^^Xii. D 2 4 9tC*|^t^Mt'i3ft^7§ y^^^ti. ^^0;?> 
^n-X5^;^=^^'; 7--blCl,ffi$^x;|,75ym^^jy.^^<^'7 5 /mT-*l9#^o D 2 4 9 

[01691 

i650^^ (Sfi^!j#-^2 07 5 ymSB^J«^4 7 65:H'^-> (T4 7) iC^B^t^M. 

6 2ffi-fe';>' (S6 2) iz^Mt^um. TTU'f-^'yy (y7 7) tcffl^-r-sM, i 

2 8fi/^*'J > (V 1 2 8) lC;taSt§fifi> 1 4 Of^U v> (K 1 4 0) tCfflSI-'SfiS 
, 1 4 4:Ui^)^^^y (Q 1 4 4) ICJfgat^M. 1 5 5'&7;^/^°7^> (N 1 5 5) 
l,znMt^^W.m^^2 4 9e77./N-7^^^M (D 2 4 9) tCffi^-r-SMyJ^^^'&a^ J: 

ymn^tim^j:^7^ymmmi^t^i^^i'W^ir^^t) kmix^ 75ymoa 

#Jn^ ^^ttilim$i:^n ^ ti)^X^ 
[0 17 01 

7 5 /^<^fi^ttt> 1007 5 ym5:SiJ<Dic><^7 5ymt::-l§?^x.'&c:t «-v^^o 

#-2.0 §^{4. »t L<{il~3 0i@1f^tL#. J: iJ^S L<(il~2 01@^f^ 

tt#, U<{41~ 1 01@^T^3tL#, L<{±l~5i@fift>ti#. S-J)*? 

ttllE#2 004-3099148 
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S 6 2 iCffi^-r-SMs Y 7 7 tC;fg^t^M^ V 1 2 8 K^^-f^^m. K 1 4 ■ 
0 Jwffli1--6ffifi. Q 1 4 4 tCfflSt-SMs N 1 5 5 (r*|^i-4fi:fiis ilfD 2 4 9 C 

10 17 11 

tfz. ^\z^ ^ip.^tfzktcimx<nt>fih^^. %<r>mm\z}m\.x^^-^<D^mifi^ 

011^ i Ipttft L< {i 1 ~5 01@> $e>tCct L<(±1~3 0«> L<{±5 
~3 0ffl, :S*)$f$t<{45~l Oia<^7$ym^^^#JPLT*> J:v*o @6«JOg2MW 

[0 17 21 

7 5/mo^5<C^i:^i^ t<DT ^^^mmU^h \<:>^X±.. mUt. l-SOfi. ii^U 
St<l±l~l 0^^ L<{±1~51@. ft'J>$ft L<{il~3^07 5ym«-^ 

*-t-'5C:t^v^9o 75ym<^^*^)*:t, l^SS-fo,a;;&LTv^r'()<J: <, 2^Sm± 

10 17 31 

;Hb> ^';3'>;Hk> >; >m'fk> Tfcm^fbs 7'>;Hb mkkt. 7-fef-;Hk) 5:if/5*^ifp> 

^ 5^^<^75 ym-e^oT^>J: <. ^^^^<^7 5 ymt/i{i7? yi^7tniJ^T-^^-C^> 
J: (0 7 5 y ^« t L v^o 

[0 17 41 

t (D^mcom^mzn lt. i om±<7) 7 ^ y ^7 n j5^:6s#jn t tz mwm $ tir ^ ^> 

'5:#Jnt/^t±S^7i*^*^'Cv^;i.o -?-<^J:d*^m7tn^^{±, ^^^^iPt-isv^T^^O^ 
[017 51 

mSE#2 0 0 4-3 0 9 9 1 4 8 
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10 1 7 6 J 

i^t-y. V s--)\^77=-y. ^Dv>, b'jyb^rv, 'yTsT^y. 7'di;>'. 
f-v^>. 7;^/^•7^>'^^ T;^^^•7^>^ ^)\/9%yW.. ifJ^^^y. y-ij)\^'^-^'y^ 
;i/:J'5^m> 7;v^->'> tn^=-i-y. aav^V'Jy^^^o #t:7rc$tL*v>K'?> 

[0 17 7] 

^■r^o f^%^7<ym<r>mtLX. ^jvu^'yy^ j^^-^Vuy^:^)V7y-y. * 
■t7x-;VT7->, /■?9-7;^:^-^7x-;^7y-:^^ 3 -7 5 y - 2 -'^^^e^JVT'n 
yi^^7)\^^-yODil^tt:itLii^^XXrD-y:i^-}l^7y=-yi)mifhii^o 

1 0 1 7 8 1 

rfl«#75ymj 75y®?«:il^#4b-r*ii:t^iot:#?,tLS7^>'®ESrV^ 
[0 17 91 

[0 18 01 

7<ymii. t(D-mz<^^(D3X^%i^T!)\ ty!:l±IUPAC-IUB Bioch 
emical Nomenclature C o mm i s s i o n i:: J: f)3t^$tL^ 1 It 

it A tL tv/cl =1 - K i $ -5 o 
[0 18 11 

< {imi®t/c{i'etL*0£^mm«o75^m<^Mm^ mutfziix^i'x^^^^^tfm 

5^^0y^^'n-7.5^;^.-fciJ f—e<D]^^^ttzitCM^^<^7^yB.om\itfzii 

fiim^^7^y m(omm. #ira t fz liif^^^^tfmmjt:^ n - ;^ .i^;^ * u 5— t± . 

Molecular Cloning, A Laboratory Manual, Se 
cond Edition, Cold Spring Harbor Laborato 
ry Press (1989)> Current Protocols in Mole 
cular Biology, Supplement 1~38, JohnWiley 
& S 0 n s ( 1 9 8 7 - 1 9 9 7) . Nu c 1 e i c Acids Research 
10, 6487 (1982)sProc. Natl. Acad. Sci., USA, 7 
9, 6409 (1982) . Gene, 34, 315 (1985)>Nucleic A 
cids Research, 13, 4431 (1985). Proc. Natl. Ac 
ad. Sci USA, 82, 488 (1985)^ Proc. Natl. Acad. S 
ci. , USA. 81. 5662 (1984), Science. 224. 1431 (1 
984)>PCT WO 85/00817 (1985) . Nature. 316, 601 

(1 9 8 5) m^mm(Dijmm}:^rmm-r^^i^^-^^^o 

[0 18 21 
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1. Acid Research, Vol. 10, pp. 6487-6500 (1982 

) immo^to 

■ 1 0 1 8 3 1 

ii^^] tfzit riJ?^;< t ^) looT^ymog^. imttziiX^] t\is 
[0 18 41 

^.(Dl^VLh Tf^ii $ (^ftlgt-ffc;^ ^ n - ;^ ;^ .i^ U 7 — 1? t±. Jim<07.i^u 
-;;sh;^*y 7— If ($ft L< {±^ streptococcus mutanst/cHS 
treptococcus pneumoniae S5ROX^'n-;^*;^'}^U 7 — -If) O 
7 5 /mSB^Jtw^LT. 0* L<f±^4 0%. i »)Sf 1 1 < {i^4 5%. l^UtL<\,t 
m^0%. J: ^Sf*t<lii^5 5%. J:i9»t L<f±i^6 0%. J: L < H^fJ 6 5 % 
. J:»)»*t<l±l^7 0%. i L<t±^7 5%> i L < {i^ 8 0 %. 
tL<t±l^85%, J: !9$f* L<{i^9 0%. J: OSft L< fi^9 5%. -e-LT^«>»t 
L<l±^9 9%(^ll-'tt^^-r^o 
[0 18 5] 

^K^S-S'-eE^^tLTV^i) (K y t e. J i5iI>"D o o 1 i t t 1 e, R. F. J . Mo 
1. Biol. 1 5 7 ( 1) : 1 0 5- 1 3 2, 1 9 8 2) o T^^momM^^kU 

^yn^fi/y (+4. 5) (+4. 2) ;n^->>' (+3. 8) ;7i-;i'77 

~y (+2. 8) ; ->>?.x-f >/'>;^f-^^ (+2. 5) (+1. 9) ;77 

=.y (+1. 8) ;iJ'*';v> (-0. 4) \7.vi^=:-y (-0. 7) ;-t';> (-0. 8 
) ; bUT'h^r^ (-0. 9) ; ^Dy>' (-1. 3) ; u y (-1. 6) ; n;^ 
(-3. 2) ; ^^Ji/i?? (-3. 5) ; ^^/I'iJ'^ > (-3. 5) ; 7:^/^7^ 
v^C-s. 5) ;7;^^N-7^> (-3. 5) \ (-3. 9) \^i,XF7J\^^=-y 

(-4. 5) ) T'^^o 
[0 18 61 

4 , 5 5 4, 1 0 1 ^\Z%Z%^m> I 9 IC. Jl^T<^^7lc^tgW7 5 7ma^t*#J ^9 

p^ktv^^ : 7;v^-> (+3. 0) (+3. o) ; 7:^^N*7^>m (+3. o 

±1) (+3. 0 + 1) ;-t';> (+o. 3) \ 77.f^^^y (+o. 2 

) ; > (+0. 2) :i5^Vv'>'(0) ; (- 0. 4) ;7'ni;>(- 

0. 5 + 1) ;77-> (-0. 5) ; t7.f-v> (-0. 5) \ 'y7.T^y (-1. 0 
) ; ^^-^^y (-1. 3) •,f^')y (-1. 5) ; n^v> (-1. 8) ; ^yn^'> 

miiE#2 0 0 4 -3 0 9 9 1 4 8 
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(-1. 8) ;^U'yy {-2. 3) ; 7x-;v79-> (- 2. 5) ; is J: h >; ■/ 

Yyr> (-3. 4) o T^ymmmo^:i(.mi§ki^\^^^^^mtLx^^^mmm 

[0 18 71 
[0 18 8] 

(3. 2 mmii.<ommijm 

2ti:|&?g(7)jtii'fk;!^^n-^*;^*'; 2 OmM Tris^W(pH7. 0) 

4»"C5 5'C-e2 O^fBlMtfcm^TJit^'fb^i^n-T.*;^*'; 7--lf03 7X:ici5lt^S 
^fStt/&«> M^*&<^l»i^'fb;^^'='-^*^*'>' 9--b*0 3 7t:iC:fett'S^^iS14«^2 0 
%m±T*)-5Cii:Srlo<^i|tmi:t'5o 3j!:||§goj»it'fb;^i^ d-;^5^;^*U 9— fe** 2 0 
mM Tr i s5S«ffK (pH7. 0) "CS 5'Ct?2 0^rajD^t^^<^lB-^'fb;^^' n- 

J:f)JftL<> 1^6 5 %ii}.±X^:h :i t-b^^ hKmt L < . ^7 0 %J^I.±-e^;& i ii^^v. 
o'^d$ftL<. *^J8 0%m±t:'$)'&ii:7!)«iitic$ff L<, ^9 0%&.±X^^ ^ bt^Wi 

[0 18 91 

:$:||BJ(0»^'fb;^i^a-;^;^;^jf:'; 7--t*?r 2 OmM TrisMW(pH7. 0) 

»Stti±> KiDm^<^»it'fUi5'n-;^5^;^5j-.U 7-^f<^3 7 t:tci3tt'2> W?S&0*tJ 1 
0%m±-eab^ii:75«*f * t<. i^2 0%iJll±-t?**c:t35*<l:0»tL<, 0%m± 

:6«V^o-?-^»t L<, i^8 0%;:i±f^'2>C:i::6«#lC$f^ L<, I?) 9 0 %m±-C** i i: 
[0 19 01 

:$:|&^Oii-i^'fl:;^^'n-7.5^7>5^'J 7--tf«: 2 OmM T r i s Mj^i (p H 7 . 0) 

4>-e6 ot:-e2 o^ratral^L^^oiti^'fb;^^'^-;^*;^?}^'; 7— fos 7'Ctci5it*S 

^^mt. mMmn<7)Bmty^i' - y.t^y.t^V y ~'if<0 3 7t:tri3St'5)^«fS^<^*?J5 

itT&U l^SFt t<> ms 0%m±T'*-5>it**J:>)fft L<s *«J3 5%m±r*^ii: 
TiU t <^ 1^4 0%m±T'^;?)ii:>6«^'bli$ft L<> ^5 0 %&,±Xh^ ^ tib^ 
v^o-e^itf^ t <^ I?j6 0%m±-e^-i>Ci:;&*#l^S't t<, ^7 0%£l±-C*;5>C t*-* 
S^>»^ Lv>o 
[0 19 11 

2^^^(^i&l^'fk^^'a-^*:^*V 2 0%;^^n-7.^-g-tp2 OmM Tr 

i s^®^ (pH7. 0) ff^T-e 5'C-e2 O:0-FB^l)ni^t/cf^<Di&it'fb^i^n-7.:^;^*V 

7— if(??3 7X:tci3tt'&^S?&&i±> ttM^W^'fb>^^°-^*^*'-' ^--fe'^^s 7 

{ti|E#2 004-309 9 148 
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-;^OMiK<ix Weigh t/Vo 1 ume•^^ -ffefc-^n 
10 19 2] 

(3. 2. 1 j^^n-;^^;^.-^'; 7— i? (SP) fSttil^^) 

[0 19 3] 
(3. 2. 2 

. »l^tt^±^ &.T(D^miz%^xm^^fin^o 

(i) 2 0%;^^'n-;^?r#tf:*^*/c{±-^t^v\ 2. 5-3. 5 U/m 1 O^^jSL ( 
2 OmM Tr i sMW (pH7. 0) ^t^) ^5 5 "C, 5 7"C> 6 CC^^tJiS 5 t^C 

(i i) 2 o»mzy(i^ii!,Lfzm^^^yK±iizi o^m^nLx^^nt^o 

(i i i) (i i) SPfi&ttil^jSi::t^o-C3 7lC-C*«fStt=Sri!l 

^■f^oZOmU T r i si^®TS (pH7. 0 ) 5 5 ID-C 2 0 ^FalJnii t /c^OB 

;;^^n--;^:}^7.*'; 7--1f(^3 7'CtC;felt^^*^ttAiit (As) ^ (Ats ) x l 

00 (%) tcio-c^ta^tL-So *nitHSo»i^'fb>^i^D-;^*;^.i^'; 7--t-(7)smfSttA 

[0 19 4] 

(3. 3 M'Si^^X(DT^XJ-7.(DU^) 
:^^m<Dm^Jt:^i'^-:^^:^t-') 7--tfl:ffiv^-C^ ^ja^ft-er? n-;^=S:'^^L# 
2(s:TO#4'-et±. r;i5a^#-r-7^n-;^=£->g-^t#Sj i:(±. 5 8. 5mM;^^'n 
1 mM'v;v >T- b lOmUMW)^'^^ 1 U/m 1 <^T h e r m u s 

a qu a t i c u s fi5^<^ a - i5'*>'l'* a:JlT<^^M^?0<^ 2 . 2\Z'^^X 

mm) i3J:y*^l U/m 1 <^itii'fb^^'a-^'-^^*U 7-^f5:fflv>-c. SOrfCTlSI^ 
Fa^v^j^'^- yir^:it\zSioX7^x2-7s-^^^Lfzb^\z^i^^ix^r<'!:i~7.<D 
JR^7&*5 0%J':i±-e^;E>C:i:*v^^o i<7?^#T-7 5 n-;<.'^^?:^To;t:^#, 7 5 n- 
7.0Ji3l^t±$f^ L< {±6 0%m±T-*»). J: 0»S t< {±7 0%J&L±t?^>l9> ^^.tC^fft 
L<{i8 0%Jil±-e*t)^ it'Ji^ft L<{±9 0%m±T-*^o 
[0 19 5] 

(3. 4 3^^|g<oii-ii<b>^^'n-7.*7.JhU 7--t*oitfSti) 
10 1 9 6] 

:$:^BJ<Dj&M;^^5'^-7.5^;^5^'; 7--fe*^: 5%;^^'n-;^, 2 5 OmM 'J 
flS (pH7. 0) ^X5b°CXlb^mKB^^tz^^(D&m'&:^i. L < \t{i.-tj: i t 
^> 2 OU/rngfili-efeO, il9^iftL<^i^^^^< t^,3 0U/mgm±T-*l9. $^t; 
L<}±^^;5r< i:^)4 0 U/m gT-ab t t < fi^I'^^ < ^) 50U/mgT* 

$f>ic$f$ t<{±^^^< i:^) 6 OU/mg-e^i), $ e, ic$f S L < fi^^^ < i: 'i) 7 
0U/mg•C^bl9^ ^ JC$f i L < (±i!'^^ < i: ^> 8 0 U/m g-C* 0 . $<blwiftL<t± 

tiliE#2 004-3099148 
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/!?^< t ^) 9 0 U/'mg•t?*^)^ ^ hiZ^t L< li^^^J: < t i> 1 0 0 V/mg'^^*) > ^ 
<btc$f^ t<l±^^=fe< i:^> 1 1 OU/mgT-^i). ^hizlS-tL<\i^J^^< t'k 1 2 OU 
/mg•e*^?^ $iblCif^L<{±i!?5:< i:^) 1 3 0U/mg-e^i9. $ e>{'$f 1 1 < 
fj:<i:^l i OU/rngT'^i}. $ <b L < ii^^j'^^r < i: ^ 1 5 0 U/m g . # 
L< {±i>iS:< t ^) 1 6 OU/mgT-^O^ ;S^>SPt L < ii^!'^^ < i: ^) 1 8 0 U/m 
g-e^-So 
[0 19 7] 

[0 19 81 

- ^ n ->^*>^ 5}^ U 7 --fi: - ^^;V3!7 * 'J 9 --fe'S: l^^tiftffi $^ir^:^ffi ( 
S P-GPffii: ^)V^d) iri5V»Tffiv^;?,c:i::;{»5i?t Lv^o S P-GP1S^i^ ^flli^r^KSr 

[0 19 9] 

-i^;V5&>'*7.*'; 7--fe*i:. 7.^u-7.}:. -fy^^-b, lift^V >Mi7t^±^/;^^- 
[0 2 0 0] 

. a - 1 , 4 - 3 V v^^iz X o -cms $ fifzm^^i'^^j: <ti>2 m^mj.±^t 

^ l-om±#t> a- li, ^-C-^-So a-i^JV^^ti^ $ff t< 

[0 2 0 1] 

iT)^) Ti^il-^^v^^: h^J^S^S Lv^o ^ ^i^omi. fi^mzii 0-1000 

om. ff^ L<fi0~l 0 0 010. ii3$ftL<»iO-5 0 0i®. $^lC^fftt<ttO~ 
lOOia. $<bt;»t L<{iO~5 Offl. $P)lC$f* L<I±0~2 sii. ^^izntL< 

[0 2 0 2] 

Kig'^<^^i;*t-r-& - 1 , 4 -^^V^! V KS'^<^ilc<^Jt(±, 0t L < f± 1 ~ 
10000 r-^ I?. J:!? 0^t<l± 10-5000 T-^ 19, Klii-t L < ti 5 0 ~ 1 0 
OOX^^. L< J±l 0 0-5 0 0-C'^)'2>o 

[0 2 0 3] 

[0 2 0 4] 

[0 2 0 5] 

HliE#2 0 0 4-3 0 9 9 1 4 8 
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i L < ti^tJ 5 X 1 0 * m±s $ "bir^* L < {±*^ 1 X 1 0 5 $ * L < {3:*«)6 

<}±ltil X 1 0U:^T^ ^ibtiSFt L<»±*l;5Xl 0^ JUJLT. $ f> L < (±1^ 1 x i 
0 « i^kT(D^=f-Ai^-tio 
[0 2 0 6] 

[0 2 0 7] 

^l»<7)^v^SP-GP&{i^ @^<2:li^0 2/0 9 7 1 0 7 7 1' y Kcfam 
[0 2 0 8] 

7>i5^D-;^i:, M'J TtJi^^fl^n-:^- 1 -U > 

>Hfxf A, 4 - « Yyyxyj^y-^is^x/^'} ^-^yy'-:ryy=i-yir:x.y 

1 0 2 0 9 1 

cOT.^'n-T.H^tLT^ ft^e^Jl'fil^jG. 0 5- 1, 0 0 0 U/ g X n-;^, $f t L < 
tii^O. 1-5 0 OU/g^^n-;^, J:ij»tL<{i|«jO. 5 ~ 1 0 0 U/'g;^^^ n- 

2b o 

[0 2 10] 

•®tt=^*1-^^*^^i*t'S.o a-^'*;i/*>''-i^>'.'i-^';7--fe*t±. EC2. 4. 1. 
IS$^t-i>o a-^}Viiy^^:^-^^')v-^'^'^)^\U M';>®i:«-1. 4-^;v*>i: 
^^;i/3-J^- 1 -U ^miJiO^a- 1 , A-^)Vf}ya)U^^s^tii^^KJBt 

iS-cab-Sa-i, 4-^^;v*>"^^SS=Jr'feB4^U#^o KJ£*^i:'*)'b<o:^iRitcjitf:6-t± 

10 2 11] 

7--fe\ ^: lb r/li^M ft 5^<0■^^^^^V rf-y- K*;^5^U 7— fe* ^-^tf 

o 

ffiiE#2 0 0 4-3 0 9 9 1 4 8 
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[0 2 121 

>';^7.*'; 7--fe*<^ a-'fJ^f} y^]^KB<Dtl'i>(OM^h<0'f^^'^'-^^ii 

ir)i^i}y7i^7.t>V y~^i^^M<D!l^WiX:h^t^khfiX\*^fzo LH^L. J£^> T h e r 
mus thermophilu s^^O a -i^Jl^"^ y-'^f^XX/Th e rm 

ococcus litorali s^^(D a -ir)Vfj>^7siii'} y-^li. \^<r>a-^ 

h \ ')^-7^xh^. a-^)\^iiy^Wr\-^^^^x<oW^h(n^W'^P\-r\-yt-7^xih 

^ o 

10 2 1 31 
{0 2 141 

V7V^, i> K'^v,?!, ^^'f X, 7X^^ >>X7V;>i^rifOa.^. Arabidops 
is t h a 1 i a n a=5:^0||®tft«> ffiilS. V^m^l^iimifhfiio 
10 2 151 

[0 2 161 

„ y^T.,-};:); 7-^f^^^-t^^lfe!||j<C»Wi: fCti, Thermus a q u 

aticus, Baci 1 lus stearothermophi lus^ E. col 

[02171 

;^ * U 7 — b* ii^^ S c: ^: j; o xmW^ =Sr IrI± $ •J^r/cjt^'fb « - > * ;^ 

* >; y - -fe't*^ o T ^) J: v^o 
[0 2 181 

±) -eJ4SJS^:M-C-§^:v^o -^(Dfztb. M^M^^<OS? <OKB^T&UBtK^t>^XK 

mi:m3 ov-mi ot:t?=ff^ tmm^t\^^^mmttziia-ir)v:ijy(D^^tty,^d 

[0 2 191 

3^t?*0#*o a-ir)\,f}y^7.^^)^-^ii. ^'S^SoEit&'Sr^t^vliiWt t 

ir)V:hyri->^t^')y~'^'&2 OmU T r i s^®?^ (p H 7. 0)^X60X:X10^ 
mMBLfzWi<^a-V)V:fjy:^.7.yi^^)y—^<03 7'C^ci5^tSP^fS^^:&^ mi}Ul^M(Da 
- * :^ * * U 7 - 3 7 "C tt -5 2 0 %J&l±-e* i t t L 

[0 2 2 01 

a-i^;i/5& 7— ir(i, ^^oa -^^^w^^^^sJ^U 7'--fe*-e*)o-C'J) i <. 

ttHEii*2 0 0 4-3 0 9 9 1 4 8 
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7-€<0^^7§ ^^ae^JOS 9fi7x:i;l/77->' (F3 9) H^a^1--5fifi 
. 1 3 5fi:T;^/^•7^> (N13 5) tCffi^1-;?.M*5j;t>'7 0 6^4 M'^a--^ (T 7 0 
6) \m^^^\tWiJ^h-f-£hm^'omi^^^{}^-tsi<hi,\^(n>fm.-^^'0%^o F3 9 

c:fcW*L<. JtJ»;K75V@S-C*<SC:i:;6U0Jft L<^ :a'«75yig (1-«:^3*>. 

:6*^^)$fS Lv^o N 1 3 5(3*gSt^fifilC:^3lt^7 5ym^^fi> J5gTO7 5/^t/c 
{±^^i^^7 ? y mt'^ ^ ^ t t < ^ TOM7 5 y iS-C* ;S.ii:75Ut9$ftL<. 

-bU >-e^:5iJ:;5*;t^>$ft Lv>o T 7 0 6 tiffi^t^*5:M('i5ft'S7< y^3^^f±. It 
KSI7 5 y yi:{±1i*^^7 5 J%.-^^h ;itf)mt L < ^ mmm7S.yi^-^:ii,;hZ t 

7— ifti, ^:tiib0 3o^T<^)OTtc:;fev»rec^$*i.t:v»:5ii::d*if t Lv»o 

[0 2 2 1] 

a-if)\y:fy y-^ii. M^M. -y-y v^*, y 7-7^. Arabidops 

is t h a 1 i a n a, ^-^V^y-^. b -^^nni^, /js^f 

•t^^ti}mtL<. m^m. -y-yv^^, y^v^. Arabiaopsis tha 
1 i anas *'i7l/>'y^, b 'J'^n n v f /cfi^ ^s (Cftj^-t^ CI i: l? *f ^ t < ^ M 

S<^:J''f7'L. L2^>t<{±H. -9-yv^^o^-f7'L ^> L< JiH. y7V^O^^-/L 
^> t < {±H, Arabidopsis thai iana<7)^-f7'L^)t<{±H, ^"yu 

Ettz immmo ^ -/h o « - * >' ^i^;^ 7 — etc ^^-r^ ^ti)mtL<. m 

^m<0^ ^ ^Li> L<{±L 2. -y-yv-f ^(^^^^L, y^T^O^-f T'L. Arab i 
dops i s tha 1 i a n a(D:$' ^ -fh^ Vyv ^ <D ^ -fL^ h-^^nnvO 

10 2 2 2] 

*;^*Vy— lf«:#T'^ iv^o *-5)V^{±s #'bn^^jt{5^5:, ±|BO i ^ ^#^07 5 y 

^x.m^Ma-ir}i^i]yy^xyi^v y--^(DmMism\t. mm^m^o 2/097107^ 

[0 2 2 31 

aiiiE# 2004-3099148 
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10 2 2 4] 

a - i!^;!' * > * ^ * U 9 - -fe* =^ 3 - K1- jtfSi^ ti , ltii14t' ^ ^jeofi 

- T' n - > p C R Sr fi^ 9 - 36 *L ^ o 
[0 2 2 5] 

fei^<^IIS;6*PiJ$tt^ <t^tcSIS$tLSCi:=SrV>^o H^I^t'd*- ^-Srfflv»;5,^'g• 
[0 2 2 6] 

n - V'fb Lf^jiif5i^4cov^T. ti.^ a - > * V 7 --If *»'m'^^i-^^:0• 
[0 2 2 7] 

[0 2 2 8] 

tt{f , ±ff 4" « - iJ^^*!- * > * ^ U V - -t* W h i^^o mi^P^X^m ^fifza- 

9-WM#yi-^^ri;<$n^v^:^^. ^^^fe&S. mMfi*l?!^^> jb^M^'S: 

[0 2 2 9] 

yy^~^XXfU^^y'>U-7Y^'y7^~i:^ttm^O:^miZiio'CmLn^o M 
[0 2 3 0] 

^MO^<omWLK^tfi^ a- ■^rjvijyyi^ 7.yi-^') 7--t*Ofgtt(^ 5. 0 %£^.±^ J: t 
< J± 8 0 %iJl±<^ffi1i;m*ifiS-^**ii: l-^'o ^<75iajgf4*f t L < (ilt 5 Ot: 

^m^^^^ a-V)i^i}yt^:^t^v y-^<^^^. ios^{4^ti5 oic-^^e or 

miE#2 004-3099148 



#M 2003-313305 



^--J : 40/ 



10 2 3 1] 

t^iDy^Cru-XKMLX. 'ft^mKimO. 0 5-1, 0 0 0 U/gJ^^D-;^, fftL 
<(±j^5jO. 1 -5 0 0U/g;^^'D-;^, iijjft L<{i*^?0. 5 ~ 1 0 0 U/ g:^i5' n 

[0 2 3 2] 

X^'n-;^{i. Ci 2 H2 2 Oi 1 -e^i^tL^, ^^i^a 4 2(D^m'Ch^o >^i^n 

[0 2 3 3] 

[0 2 3 4] 
[0 2 3 5] 

|f=grV^^o id-CU :x®^^St{±. 1 -U >'^(^'; >'mfB:9- (mo i ety 

mis.^mw)ywt\^^^<. ')ymii^xf^)ywi<o^m.m^'^ti\-ho m 

mw)y'^^u 7)\^'^v±m^ty^£)^<Dm'(ty^^tsii^^x\m'^^^o ^(om 

%^ y)ym.t')ymM.t')yW.^tyt\t^m^m^:i-fi:^<DX. ymt') ymMtitK 

7lc*z:*'; 't'A, ';>^=*u•>i.^ ')yW. (H3 PO4) . v >m-7K*T>'-=E^'>A 
, ^)yW:/m-ry^=-'^J>^^j:ififm^ihiii>o 

[0 2 3 6] 
[0 2 3 7] 

Lfz^(D^ W.^^mW. t^^int ^ i ^: J: o $ n^f * o 

liSiEii#2 004-3099148 
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[0 2 3 8 1 

*0Jii»lii5V^T> ^rjva-:^- 1 -U >^ (Ce Hi 

3O9P) *J:tr-5-<^:^«:v^^o i -'J y^tifi^^ t < ti. ^^^^iJ^^^^- 

>^ (Ce Hi 3 O9 P) <D^M<D±mM.X-h^. i ^ L < Jii^'^l^^-;^ 
- 1 - 'J >m (Ce Hi 3 O9 P) <D^M<D7)\^-^')±mWi:^io 

-U^m-^'J-f ^^;V3-^-l-y>i? (Ce Hi 3 O9 P) ^ ^j:}^i)mf(^fi^ 
<Dir)Vu~y^- 1 -ij >'i?. •t=fc*>*>^^<^^^^l':3-;^- 1 (Ce Hi 3 O9 P 

[0 2 3 9] 

- 1 - 'J S P - G PRJD^t::^v^-C. imM<0^^^-^ 

[0 2 4 01 

[0 2 4 11 

:*:|&?g■efflV»e)tl#S«ceJ^9^^li^ 6 Kig-^Sr^OBf t#&^^T- 

(EC 3. 2. 1. 6 8) T?n^^'^>, 3-<^>i5i ti^T'/l^y >'tC 
f^ffl■r^«-7'^>^^V^'J^^K-l, 6- <r-^'*-'l'='i^^--ir (7';^7:^-•^f 2: ^) v»d 
) (EC 3. 2. 1. 4 1) t<02^K^m^i^^o 
10 2 4 21 

Mt LXii^ Saccharomyces cerevi s i & Chlamydom 
onas sp. a^mifhfi^o ^m*)mmiM^t^mm(OmtLXii. Baci l l 
us brevis^ Bacillus acidopullulyticus^Bac 
illus macerans, Bacillus stearothermophil 
us^ Bacillus circulans^Thermus aquaticus, 
Klebs ie 1 la pneumoniae, Thermoact inomyces 
thalpophi lus> Thermoanaerobacter ethanol i 
cus, Pseudomonas amyloderamosa^ t~^^^\fhti^o 
^m^'^M^t^U<^<^MtLXli. v^*M*, ^^-7^^, V^^vizti/^ 'f^, 3 

[0 2 4 31 
[0 2 4 41 

m^'^^^o •:f^y'f->i^^y'f^'i^it. i. 4-«-^^;v*>^^Se*, ^o<»)gs^ 
[0 2 4 51 

f^y^yiTjuy^^ Ait. m^m. »^ i5j;t;^m!^Jc:i?;St^o fyy^y^:x.y 
•^-''f A5:S&1"*^4^%'<'50||i: trti. Bacillus stearothermop 
hilus>Bacillus subtilis>Bacillus caldoly 
ticus,Bacillus licheniformis. Bacillus am 
ylol iquefaciens, Baci 1 lus coagulans, Baci 1 
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lus caldovelox^ Bacillus thermocatenulatu 
s> Bacillus smithii^ Bacillus megaterium>B 
acillus brevis^Alkalophillic Bacillus sp 
. ^Streptomyces coelicolor,Aquifex aeolic 
us^ Synechosystis sp. > E. col i^ Agrobacteiru 
m tumefaciensNThermus aquaticus>Rhodothe 
rmus obamensis%Neurospora crassa^ Sl^'fc if-^j^^if 

> -ks.. /hS. ^•r'ba:5:ifOSm*i^;5«^Jft)fL<5o y^^-^^^^J^Vf*^ A^■]g^•t 
10 2 4 6] 

[0 2 4 71 

3^^l9t?fflv^ibtL#^4-ff-i5^;i/*/' h7>;^7xv--tf{i. T'-f ;^'/n^"-->3:^ 
[0 2 4 8] 

i}J > 7^^7,7x9— ^^S•||^1-^«*t»<^^!)t LT(i. Aquifex aeolic 
us> Streptococcus pneumoniae^ Clostridium 
butyl icum^ De inococcus radio durans^ Haemop 
hilus influenzae^Mycobacterium tuberculo 
sis>Thermococcus litralis,Thermotoga mar 
itima^ Thermotoga neapol i tana^ Chlamydia p 
sittaci^Pyrococcus sp. %Dictyoglomus ther 
mophi lum^ Borrel ia burgdorferi^ Synechosys 
tis sp. > E. col i^ Thermus aquaticus^ 5> 
o 4-ff-r?';i'*/ ^7>>^7x7-•^f^:jt&-r'i)*ttJO^i:L■r{i. 'J'^ii^^. -9-7 
v^-t. ^v-f*, ^^y-ifA^rifO^S, h7*nav, ^ n A ifc^^li^ x. 

^ t ^ ^t) f± ^^ e> t:: ^ t^-^r v^o 
[0 2 4 9] 

[0 2 5 0] 

'>^— 4-a-^;i/*y h 7^';^7i9--b*?gtti:0 2jl3g<D?SttS: ^)0^^ 
[0 2 5 1] 
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[0 2 5 2] 
10 2 5 31 

[0 2 5 4] 

> 'i^ ;^ * U 7 — If -5 1^ tc;^ ^ n - ;^ * ^ y 7 - -fe* t {± tt - * > * ;^ * 'J 
[0 2 5 5] 

* V 7 - -If t o - 7. t CO ^^offlSf^M is i t;^ a - jj';^ * > 7. jj^ >; 9 - -If i y 9 V 

[0 2 5 6] 
[0 2 5 7] 

J: i)Pii$*t#.|,„ ab-Sv^ti, KlB^Wiii. 'J a - > 

X^n-x. T'yWv-, ^ TtJiH^'; L < {ii/;vn-;x.- 1 - 1; 

IR^fi^mm^mtaLxiiiiyf^o 
[0 2 5 8] 

B^^(^SiSf^^^t::SlSffir<^i ovfiEtc-g-t tt*;^ ^ n - v 7 - -tf is J; t;^ a - 

;v*>7^7.^U7--fe*co/^^^;< tii-yj, t< {±M:firofStt<^|5j5 0%£l±. 
t L< {il^8 0%m±O^S^:6?J^;5,jaST-*'S)vli:#$ft Lv^^ ^(7)Um\mt L < im 
5 0r~ltl7 or-C-^)!?. J:t9 0^ L<{i|5}5 5t:~|^7 0*C. $ 5) J: ija^t L < 
5 STC-i^e 5'C-C3bSo 
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[0 2 5 9] 

10 2 6 01 
[0 2 6 1 1 

5^^0S P J: ^>7 5 a-7.0J|X^75«J||v^^)<^75WS Lv^o ^ <^^'^<0 7 5 n - ;^ 
JR^{±> 5%iJl±T'ibSifcWt L<^ 1 0%m±t?$.*ii:**J; L<> 2 0% 

[0 2 6 21 

(5. :$:|||g<^P*'S:fflV^;t^^;V3-;^- 1 Vi^^^-g-^;^^) 
X - 1 - 'J >K<D'&^:^rSt±. sm^if ■e<&^<^ffiitc5 i5^;v n - x - 1 - >; yWo^Wun 

[0 2 6 3] 

[0 2 6 4] 

[0 2 6 5] 

jc J: o X^m ? it# -I) o 
[0 2 6 61 

>j9--tf> ^^n-x. ttz\mmy'm^^i^^^t:tsmwL-^%^ir^^h.\zioxm 

[0 2 6 7] 

7--b*Ygttoi^5 o%m±. i. t< f±8 o%m±of&^7&«^^iast:' 

^^;i:;i>5$ft tv^o iOjSEfifft L<{i*tJ5 or-? Ot-e^t?, l^ntLism 
5 5X:~7 O'C-e^O. $P)tCJ:)5jif^t<(±^5 5*0-6 5*C-e*^o 
[0 2 6 81 

^^u:>b#Fb1i±> ftm^ji^tiit 1 ^fa^-it) 1 0 ob#Fb^. i^utL<\tm\ 1 2 nm 

. ^^tcif)^?* L<{±^2^rBl~^3 6B#Fb^. t < {ilt2^^--^2 4B#KT' 
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[0 2 6 9] 
10 2 7 0] 

j5^;V3-;^- 1 -i; ^iJOJR^iti, 5%JJJL±-e^;S)Cli:7j?0t L<^ 1 0 %J£iL±-C*<5 

l9if^ L< . 2 0%i^JL±-C*-5.ii:5&*$<btlifSL<^ 3 0%i>X±X$)^::ti!)^^ 
hKiS-tK. 4 0%iJil±-e*-5ii: ^C$ftL<^ 5 0 %m±-C*^ C t^i^^ ^ 
»*t<. 6 0%m±T-*^it ti»^ L<. 7 0%m±t?4.*ii:>5*#tr»t L 

<, 8 o%m±T'^-?,ifc7&5^^)0t tv>o i<^j:9^j^#^^5t-r»Msp{i. mm 

[0 2 7 1] 

(6. :^§tm<Dmmm\'^it'^(r>moym7^ijm) 

='-;^a'^#<^#!li: LTti. ^;i/:^> («ajx.{f, « iO^/S - 1 , 3-^;»/>& 
n-;^^s^tff,tt-2)o ^^;v=i-;^fi-^#;&«a -i5'*;i'*><^^^{±. ±|B [4. ^^m<Dm 
[0 2 7 2] 

^ti\£t'-:^^lXJ^^ut')^(7>^^ {mff^2 8 1 5 0 2 3-^^# f-fentf^- 

(#P¥»6- 3 4 3 4 8 4-^&m 5 "f U :t U ::i'||<^M^;ai&J ^#Bg(^-i:) ; p 
-1, 3-^^-'V*>j^;^;^'J 7-■t*tM*^'^*^-*>^^^ jff-1, 3 - ^Ji' * xoiSii (#13 
2|z^6-3 4 3 4 8 4-f-^m tV r''«l<^^5t:^^J ; hWNU 

-7..i^7.*V 7--t*i:M<^^'^fc-a-/c h P/ND-;x.comit (#ll¥7-3 27691 TM^ 

[0 2 7 3] 

U-ISp°p^S't:'<0ffl^^?»a#$tL-2,o 7?n-;^{±t7t, 7 5 n - ;^ 2: 
:tJ'^ifov^'n'r'^;^ h i; y^i:Xf'yi;u7^'o-:^(Dm^mW.mmmx^:t>o ^hK 

m^-f7:x,^y^<omUtLxm'^K^mx^&o ^^lrm<07^ u~:^iitfz. ^y)V 

tBiE#2 0 0 4 -3 0 9 9 1 4 8 
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[0 2 7 4] 

:^§^m<D^^-^m I' J: o xn h fifz if)va~7.-\-^) vmt. ^5^*;!^ ^ - >^ - 1 - u y 

10 2 7 5] 
[0 2 7 6] 

(1. m'^i5m^i~xffcn-)3m) 

[0 2 7 7] 
(1. 1 

i^'ju^-T.:^. TlTm^t^"Cv^:&Si]^^-y bSrfflv^TJgSL^o ^^;V3-^AR-I 
[0 2 7 8] 

(1. 2 

[0 2 7 9] 

(1. 3 l-V >i?<^^l:) 

1 _i; mT<^:^fetCJ: O^StTto 3 0 0 1 OilllSi^^ (20 

OmM Tris-HCl (pH7. 0).3mM NAD P. 15 mM i^if^iT^^^/ 
■J/A, 3mM EDTA. \ 5 {xMif 7.- \ , 6-~';>^> 6 g/m 1 

tyii^;vn-;^- 1 -'J >m^^trM6 0 0// m^xm^L. %hfifzK.r^^m.%^ 

mm^m^^t^o ^<ommmmz.mtx^hfifzm.%m^mx\tib. m^^o^)^^ 

[0 2 8 01 

(1. 4 mmym<o^mi) 

2 0 0// 1 ) t^^t. 8 0 0 ^ 1 O^VT'x^/lSi^ (1 5mM ^ 'J y7'>'i?T ^-^e^-i? 
A, 10 OmM ^rtS-i-L. ^v»t2 0 0// 1<^5 6 8mM7;^=i;ve>^ ( 

pH5. 0) ^ntxm,WU #t,tLfcRJ&m'^tl*3 Ort'S 0^P^EE>$-fra„ -E-CO 
:&5t:Mtt«:fflv^-C 8 5 0 nmT*0«Jg=S:i|ij^i-*o jiJKeE^<7)M'J V^^rffiv^ 

mx\±ib. it^'t'wM'J >'®&=^^*!)-2.o iogs^-eji, ym.<r>m.ifi^&^i^. 

[0 2 8 1] 

(1. 5 ^)Vi]y<Dsm.m\niim 

S p _ G P?*ic i 13 iJ^Ji/* ^'l:'^^ L/ci^'&x tB^I&S t LTte^U >mS:fflv^Tmit 
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[0 2 8 2] 
lit 2] 
if)V:h> (mM 

= (7-»l'^h-;^ (mM)) - (^^l/a-X-l-U^SS (mM)) - (mM)) 

[0 2 8 3] 

[0 2 8 4J 
Mb 3 1 

(A) ;i^p-x+Si8!y>s?-^^;u=i~-:^-i -»j>K + y)V^h-7. 

[0 2 8 5] 

;;^^n-;;^3^;i^^';9--H{i. ±SB<^Rl5 (A) (om'. mT<^S/iD (B) o;^^n- 
[0 2 8 61 

(B) ^^fp-:^ -> ^^P3— ^ + ^^u^'l — X 

[0 2 8 7] 
[<b5l 

= (SJ5 A t J: y nfc^;u=> U >^S) - (*S/:5<^)t^;u=i u >sta) 
= CSiSAlcJ;y^sn^7;P^ h-::^a)-(^jf5®^^;i/3-x-i-'J >^) 

(B) T-^^t-S^;!/^ ^^dA^c J: i);t5K$tL5t7A'^' h - 

[0 2 8 8] 

[^b6l 

(j5*5Arcj;y^$n;£:7;i/^ Y—T^com 
= (SiB3K7^07;W4^ h-;^M) - (Si5»T^©^-'i'3-;:^M) 

[0 2 8 9] 

[ik7l 

(4^;u*> (mM 4^;m-;^^M)) 

= (7;i'^h-:^ (mM)) - (^;i/=j-:^-i-g>M (mM)) - (i/;u3-x (mM)) 

1-y >il<^:t3i»ib. &.y<D^Kl ^-^ibhfiho 

[0 2 9 01 
I^bS] 

{if)V:hy (mM^;i'3-;^SM)) 

= m^<0<f)V:i-7.-y -U>S (mM)) + (7;U^h-:^ (mM)) 

- (i^Aa-:?^ (mM)) - (SE^(^>^;pa-^-i (mM)) 

[0 2 9 1] 

ttSE# 200 4- 3099148 
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SJSMft^tix ^^(D^)v::i-7.- i-^)>mKMx.X. KBAizX^X. 
Ts-l-VymUf^^^^^o off?, :go|&(^^^;i/3-;^- 1 -U ^mi:^^$tL;t^*';i' 

3itiX/t^^;V3-;^ol:l±±fBtc^t^t' J: »)**?>tL*o *i3. i<^^{i^ SP-GP 
[0 2 9 2] 

(1. 6 ^';i'*>OJR^) 

10 2 9 3] 
Hb9l 
(^^^U^yjR^ (%)) 

= (mM -r m^7^{?U--^ (mM)) XI 00 

T(7)^{w J: oT** ^tL-So 
[0 2 9 41 
['fb 1 0 1 

{!f}Vi3>W (%)) 

= {(M^Oif)V^'-7.-l-^)ym (mM)) + (7;i'i'h-X (mM)) 
- {if)VU'-7. (mM)) - (E^M©^;pn-;^-i-iJ>^ (mM))) 
-5- {m^7.^^-7. (mM)) + m^<0^)VU-7.-l-')ym. (mM))} XI 00 

[0 2 9 5] 

Xiru-:^iS^7.ii^^)'^'-^(Om^^.mt. mk.mXY<D^^\Zl':>Xi^ibhii^o ■ 
[0 2 9 6] 

25;ilcO10%>^i^n-7.t20^1<^500mM U >^Mtf?^ (p H 7. 0) t 
lxm,WL. >g:£.^5r#^o ^<^RJSm=Sr3 7t:T-2 O^FemiS^-ar/im. 1 0 0t:T-5 

[0 2 9 7] 

(1. 8 t>7.yr^-^m^<r>m^-)5m 

i^^Tsyy ^-^(Om^^-mt^ mkmXr(0:n^\,Zi,^X-^ibhMo 2 0mM Tr 
i s-:^m^«?et (pH 7. 0) -eii©tC«L/c^*?£l 0 0/i 1 iSiU^S OmM 
;V3~;^-l-U>m7KMl 0 0;/ 1 ^^-g-tfEM^: 3 7 t:T?6 O^F^iS^f LTtm. K 

[0 2 9 8] 

(1. 9 T^y-'&m^mmi^m 

7 5 9--lfOf&ttM»i, 'P9x.(fmT<^:^^^£J;J:o-C^*ibtL^o 2 OmM Tr i s 
(pH7. 0) Tig^H^flt/c^^?g2 5;u l^^SiO'O. 5%75n-x 
(SgTO^S-^fi*-?? 7 0, 0 0 0: T^^^^tt^) 7K^T^2 5// 1 i^tsKlBW.^ Z 7 ID 
T-6 O^r^'K^L^c^^ Im 1 03.i7^7}cM (0. 1 %3 A, 0. 0 1%3 
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[0 2 9 9] 

(2. mm(omum 

[0 3 0 0] 

(2. 1 ;^^^-;^*;^:^^U7--^f<o^l^) 

ttiiKvKKS 8 B-IK^^^^. T'y^? KpKKS 8 8-SMSP'Sr#7to 
■/9;^^KT'i±> T.^'n-T.^T.^-^'J 7--fe*jt{s^^. y(y-/X3}£p- fi-B-'f-^-ff'? 
i^h\£yy'yV (IPTG) mmik:^^'^-^-<^W^Ti,zj^W}'^mizMmLfzo ^<D:f 
Vi. ±mmTG- 1 (STRATAGENEtt^) {r> n>tfr > h-feJl'&t' J: 

. l%NaCU 5 0/i g/m 1 T^tfi^'J^x 1. 5 %*5^) 

[0 3 0 1] 

nhfitzi^mM't. LBW.i^mit {i%hv:fyy. o. i%n 

aCK 5 0;!/ g/m 1 T^tfvU ^) 5m 1 "CI 8BfTO«L> ^i:«:3!jC9LBfle[#::§ 
Sfel LtcTOt. 1 2 0 r pmT-fiM$^i:**«?>3 Trt^e ~ 7B#rBma^^t/Co -f-O 

IPTG^^O. 0 4mMJC=fcl. J;9l^i<^^MH»L, 3 0 rt':? f> H 1 8 
M^«t'5-i:^wJ:oT7>^:'^-;^5}^7.5}^V 9--fe*^r|&m$-fr^cmx ^S?£^5. 000 
r pralC-C5^r^5t'L^:0-ilL-C, ;^llffi<^W#*lR^L/Co #P,tt^^m'*«r. 5 0mlO 
2 0 mM T r i s -mMmmWi ( p H 7 . 0 ) tcM^ ^v>T'0^?S«iStC i: Ij fig 

fzo JnM. it'lL-l^ (^y^-^^am, AVANTI J-2 5 D ?:fflv^T8. 5 0 0 
[0 3 0 2] 

nh^fz±mi. $>hii^tib^m\:LX^\^^fzm4 ^y^^MQ- S e p h a r o s 
e (7Vv'^A7T;V7v7ttM) l,zmLX:^i^U-:^:^.7.^V 7~'^immK^m^'t 

tzo m^s:. 1 oomu^^t-r > v^A^'^ttmmmxmw^Lxyf^m.m^m^Ltzo 

X. 3 0 OmM:^^b:^ h V ^=Sr^tfM^t?;^^^^-;^^;^5^^J v--fe-?r?#ai$-*x i& 
mt:^f'^-^^^^^') "^-"^M^WitLi-Zo ^^^X\ ab^^d^lii^W-fbtTtP h e n y 
1 -TOYOPEARLWII (mv-ttm) tc. 1. 5 MfSmT V*- -i? A =S:-^tf±g(^ 

mmit:^i^^-:^t^^^v y-^mmwLimLxf!SLM^-tt:o mm^i:. i. osM^mr 

>^-.^A=^-^trMW-ea^L/|^$fi!ii^^*L^co i^v^-c. 0. 7 BM^mry^-'^ 

S^itlSS:^e:^^^:t'S^§'&^i^ Sephacryl S- 200HR (7v->^ A7 r 
[0 3 0 3] 

#^ti7tiiilil;^^'n-;^*>!.5j^i; y-^mmfSHl^l fi g?:fflv»-CSDS-PAGE (S 
7--t*^^fl8[tcov^T^)> :S-^g|5)5 5,0 0 0<^i:-::6iw#-O/N*V K^^Efeibti, -ffe 
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[0 3 0 41 

(2. 2 ^I^x-Thermus aquaticus a >*-X:i^ V 7--fe* 

Thermus aquaticus o -^*';V*>''^;^'^'-? 7--fe*jii^^- ( J . Ap 
pi. Glycosci. , 48 (1) (2 001) 71) M4l^v-*-jt^^ Am 
p'^iO^Te t'fci:«>lwpKK3 8 8 - 1 (CLONTECHttS) KB.^^^. -fy 
KpKK3 8 8-GP^#/>:o :i<Dzf7 VX^it. a - iJ^;V:^/ U 9 — IfitfS 
^$r, ^ V7'ne;u-^-D-^:a-**7^' htr7^'>K (IPTG) E^^ttT'n-t-^- 
<^flJ^Tt:'f^»)"Brtgt-3l^t^Co i<^-/7;^5 K^r^ i<mMMC 10 6 1 (7t;Vvv7 
ttSa) J::. 3>krr> h-t/i'iSJcJ: i3SAL/>:„ i<0:fcJim*. JlL^MT>'tr->'; >5r 
-^tfLB:^Sll (l%>';7'h^'. 0. l%NaCK 50/.g/m 

iT^e^/w. 1. 5%m^) -fu-y^z^u-T^yrLx. s 7x:x-'m^mLfz 
^mi-amx ? it^»m «:#fco # ^ « - >' * ;^ * y 7 - -t-it^s^ 

/c:^M;6* « - > ;^ 5j> i; ^ - 4f t t ^ i: fStiiliJ^ii <t o r «tE t 
[0 3 0 5] 

n^fl^Z^mM^. LBTg#:^^ (l%h';7'f^'. 0. 5%-f-7> hi^;^, 1 %N 
aCU 5 0/. g/m 1 7>l:v'; » 5 m 1 1 8B#K^# t. ^fi^-giJcO L Bii3t#:^ 

MiLiizmML. 1 2 0 r pm-c-Ma$^^*:6*'b3 7x:x' 4 - smmmw^mLfzo to 

IPTG«-0. 0 lmMir^:;5 (CCK^^ifetCilSiraL. 3 7 ^-C? ^ 2 0 ^F4M 
a^«L/Co .^J^CV^T-. C(^^^?^5r 5, 0 0 0 r p mKX 5 ^mM't'^^mLX . ±mm<0 
m^^lR^L/Co ^'btL^cm-**, 5 0ml(O2 OmMh';7.-JSm^^f^ (pH7. 0 
) ^izmmU ^v^-e^^MStii 15^S^^L^ ®#«m5 Om l =£-?|f;o 
[0 3 0 61 

^V^T% 7 0 IC-e 3 0 ^^-Fb^M L/Co i(Om«#flg[?: 8,50 

0 r pm-e2 O^r^i^'L-^^mL. i^?rl^*L, ±?f«:#/co tf^ti 

y::±Tt?r. &J^x.T h e r mu s aquaticus « >5^;^* V 7--if^ 

[0 3 0 71 

?!l^^) 

ttH&^j^'-^'S i:> Streptococcus mu t a n s fiJ^cOX;^ d-j:^^X* 

^n-;^*;^*'; 9-W^*>. 5 2. 5t-ei 5^^iD^t^cm. ir}i'i}>i^mt^ 

[0 3 0 81 
[0 3 0 91 

^■f> iB^J#-t 1 t'/Fl"^^<7)S treptococcus mutans ^^7.iru 

, y^^J'n-;^*;^*'; 7--t*it{Ki=-lojco§. 1 ~ 2M«'fOy >^A^M:6*A^o 7 > 
^A^^O^A^tiy^^S Pit^^^, ^f^v-*-ii{5^^Amp'"*3J:(y^T e t'i:t'{>Jc 
pKK3 8 S-lkzm^&^. fyy^^ Vy ^ zTy p KK 3 8 8-SMSP$r#/Co 
c:©7'7>^5 K9'f-/7';-T-{±, xj^n-;^*;^*iJ 7--<?it<E^^«:. -fVT'nbfji'- 

ffi8E# 2 004-3099148 
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^-D-^t:ff7i^ v}^yy'yv (iPTG) mm^^^"^- -(ommrizim'^miz 

10 3 1 01 

tio iL<D±mm^. in,^<^M7y\£i/V >i^tsLB^m il%YVzrYy^ 0. 5%^ 
l%NaCK 5 0fig/m\7>\£'yV>. 1. 5%«5^) zfU-YK 

10 3 11] 

^(D±mW<O^A <D 5 0 M g/m'l T^fefv"; :^^'^tfTERR I F I CBRO 
TH?^fr^«l (G I BCO BRLIt®) 15 0/ilH^QL. 3 7 "CT- 1 8 I^F^^g^ 

^-^V^'^^VT-'tfs 2 0 0mMm'fkv^^;?.i/'i7A, 0. 5 % b ^'f b :^X- 1 0 0) 

1 5 0// 1 =^jDx;^cm. -8 ot:-^m^?^^L. 3 7*c-cmp4^if mi^mwi 
^mzo n^fifzmmmwii. m't-m (Bttttm> ct- i 3r) ^^v^ti 3,00 

[0 3 12] 

%hflfz±m5 0 ft \ il. 5m 1 Ov^i^n^a.--/lcAtt, 5 2. a'Ct'lS^^ 

%7.i^P-;;^. 1 0 OmMU >'®^A7 7 7- (pH7. 0) . 0. 5 mU-^ )\^ Y y :^ 
2U/mlll#lFft5|5a-;?';v:*^.i^;^sJ^';7--H) «rlrax.?I-g-L:t^^. 4 5'CT• 
2 Nf^^ V^-a^'^- b Lfco 1 0 0 fx l(D3^mm (1. 3%3^'it^V'>A^ 
0. 13%3'>#) ^inx-H-fe^-ii^^Co ±Tt4'{;>^i5'n-7..i^>?.5^'; t 

yyVA^m^^ti>^^'o-:^^-:^t^')y-'^^mi-^^tjl^'RU^±m^ (ms 

-j^m) t-h. mmtT.^^ y.t^:xt^v y --ifMii:^^:^iji^mm (^1 ooi@) ^mz 

o 

[0 3 131 

±fBX^"J --yifKX^'^i^fifz. U^At^^^-^^^:^^^V y-'^MU'T-^^ts^ 
J^m*-hMm»WX'<2:^ff)1jmi<z'i^^X^yy.^ VimUL. DNAv-i^^^'-y— (A 

10 3 14] 

i: i;?), ^^(7)7.i5'n-j;?..i^;^>^>; 7--fe*(D4 7. 6 2. 7 7. 1 2 8. 14 0. 144 
. 155. *5J;l/2 4 9#@(;^/c'57§ yi^<7)fifilc^M75-'^A?tLTiJ i). -^fi^fi 
T47^S. S62-*P. Y7 7-H. V 1 2 8^L. K 1 4 O^M. Q 1 4 4 — R. N 
1 5 5^S. ^azfD 2 4 9-*Gtr7? y^g^$*L-CV»/^o X^n-;;^* 

y -^(/)m^.^\^±i'n^<D^;b t^.hfi:h7 ^ ymuw:-^^ smmmm^tifzo ^ 

[0 3 15] 

ffifE#2 004-3099148 



#112 003-313305 



: 52/ 



tfz. T A 7 KiS\^^XS&,^(D7Z ym.. S 6 2 IC^V^T P W<^7 5 ^ Y 7 7 
i3V^■CHm^1•<^7 5/m^ VI 2 8^::i3V^•CLm^(^7 5>'m^ K 1 4 0 tw^SV^TMiJl^ 
07 5yms Ql 4 4lC*3V^TRmH07§>'mx N 1 5 5 t'isv^T S ^^1-07 ^ 
tfziiD 2 4 9 iriJV>TGW07 5ySI»:ov>'C«)itM7&*^'btL^o 
[0 3 16] 

( 1 ) U^ff^mm^mm^ i'i^^ mmit:^ n - ;^ * ;^ * 5 - -if (Dim 
10 3 17] 

isLfCo -Plli: LT. 8'Oir-<X(Dmm (T47S. S62P> Y77H. V128L, K 
140 K^ Q144R. N155S. ^XVD 2 4 9 G) i^-f^MmitSPir^- 

* j^HBEyij t mmm^ 2 1 ic. -e t r owjgi'fb s p <7) 7 ? y miB^j =sr sfi^ij#^ 2 2 1:171^ 
-To :Liih(D7^ymw.mt. mm^wx^mou^n^^m^mm^^imLx^hii 

fZo 

[0 3 18] 

1 i:IWI»lCpKK 3 8 8 - 1 tc,m<^ii*> y^:;^^ KpKK3 8 8 - S PM S ^f^mt/c 

$r> ^&i^S7>t:^/V >=^^tpLB^Sfe (l%>';"7'h^'> 0. 5 %-f f^^^^N 
l%NaCU 5 O/a g/m 1 7:^t:*v'; 1. 5%*^) -fV-YK-fV-T-^yif 
LX\ 3 7t:-e-Bj|i^SLfCo iO^l^- b±T'li5ilL/>::^lim=SrS«^t^«l tliJ: t}. 

i':>xmLLtzo c<Di.^\zLx. mmY.s?-^^mir^-mmi)mmx^tzo 

[0 3 19] 

# e :it/>:M'fb;^ ^ n - ;^ .i^ 7. jj^ 'J 7 - -tf '^^iai-'S:^]!®?^^ 2. 1 HlEtt«^:^ffi 
[0 3 2 0] 

(1-2) ■^m<Dy^^x2-:^7t^y.^^-^)y-'^<r>m^ 

ie»-^i<^it^5^^*ffl''^'Cs 2. \kz^^(r>-)]mz^-oX.^m<07.^xi-y.Ji^7.t^ 

^)y-^mmw.imu\^fzo 

[0 3 2 11 

(1-3) ^^(Dy^^^u-xitsy.-!^^') 7-«fe*OC*^t::Em*3J:i>*#ipS:^-r'&;^^'n 

7 --If (No. 3 3) (7)p|« 
Se^J#-§-2 0>^i^D-;^*;^*V 7--!fi:]t^LT, C*^<02 75y^FE=SrS HC. 

t^y^^(n>m.^xmM\^fzy^^'a-y^^-y--^-') y-"^ (MfitJi-N o. 3 3 iiTj^l") ^ 

@S^J#f-2 3<^itfei^5:fflV^T^ 2. 1 tCfB®<^:^fet-tJ&^TPS^L/Co 
[0 3 2 2] 

(1-4) ^^as POC^^tZ^m^fei Wjbn«:^1"^^^n-X;^X>J^iJ 7-4f ( 
No. la. 2a. 3a, 4a, 5ai3<J;t;^6a) <^S^^ 
^m<D^^-^^thm%itZ P^^<DC*^lc7 5>/iJ<^m^i3J;tfftDn=Srtr=5:v^ i 

ffi|E#2 0 0 4-3 0 9 9 1 4 8 



#Jil2 003-313305 



: 53/ 



[0 3 2 3] 

•#L<(±^ 2. HZmLtzlo^tmmKLX. mi<ONo. 1. 2. 3. 4, 5ttzli 
[0 3 2 4] 

±ifi (1) ~ (1-4) x-mm^fifzmmits?mmwLtfzim<DSPmmm<Dm^.i± 

[0 3 2 5] 

(i) :^i^r3-7.(Dim^TX(Ds?<Dmm^ 

t-r.^SPmmWL^3 7X:X2. 5-3. 5U/m nc;&;E,J:^{C2 OmM Tri 
sm^WiipEl. 0) (CioTii^jrWLfCo #f^L/w^M5 0// 1 il- 5 5'C-e2 
0^K> i3tJ±, 5 7'Ct?2 0^K> f;^:{±6 0'Ct?2 O^^llPi^L/io l)Di^*!-7miS*. 

1. 7iCf£moSP«14M^ffitct£oT3 7t:t?iH^t7t:o ^^«Oit^tt^. JPit 
[0 3 2 6] 

(i i) 7.iru-:^<7)^y^TX<DS?<DmMkik 

^SP^S?e[«:5. 0-7. 0U/ml{;^J'5)J:dt^2OmM TrisM®f^ 
(pH7. 0) izXoXmmi'^^LtZo ^^Lt:mmWL2 5 fjt \ AO%:^^u-x 
-g-^2 0mM Tris^W(pH7. 0) 2 5 /u I t^lg'^Ltzo ^(DM'kmWiS 0 
II 1 =^6 5t:ir2 0^F^»L7to M^TmH:*. t;7X±T' 1 O^F^I^^LTj^ip L;^Co 
^t^Pf&o^^j^cofStiis i y''linf^M<^S^?^<^^Stt^. 1 . 7 tc|B^(^ S P SMfe&ti 

i:(CJ: OiJ^LfCo :^^^-7.mm-^'JX^ ^X,. 5 7 "CS/^rfi 6 OlC-eJoiiL/v: 
^-^^ ^fpi;^i::>^i5^n-;^<7):j?;£TT'6 5 *C-CML;^J^'^(0|g^=^J^:^T<0^4 tc^to 

[0 3 2 7] 



ffi|iE# 2004-30991 4 8 
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I«4l 







57*C 






T47S 


S62P 


Y77H 


VI28L 


K140M 


Q144R 


N155S 


02496 




No. 


-Sue 


-Sue 


-Sue 


+Suc 


1 


99.3 


98.3 


80.6 


99.3 


O 


o 


o 


o 


o 


o 


o 


o 




la 


99.1 


97.4 


80.5 


98.9 


O 


o 


o 


o 


o 


o 


o 


o 


O 


2 


99.4 


95.2 


67.2 


99.1 


O 


o 


o 


o 


— 


o 


o 


o 




2a 


99.1 


95.1 


66.4 


98.3 


O 


0 


o 


o 


— 


o 


o 


o 


O 


3 


98.3 


86.5 


20.9 


98.2 


o 


— 


— 


o 




0 




0 




3a 


98.7 


85.1 


21.3 


97.4 


o 


- 


— 


o 




o 




o 


o 


4 


94.2 


86.5 


14.8 


91.7 


o 


0 


— 


— 


— 


o 


— 


o 


~ 


4a 


95.8 


88.1 


15.3 


93.3 


o 


o 


— 


— 




o 




o 


o 


5 


95.8 


93,7 


35.9 


94.8 


o 


— 


— 


o 


— 


o 


o 


o 




5a 


94.9 


94.2 


37.4 


92.9 


o 


- 


— 


o 


— 


o 


o 


o 


o 


6 


98.4 


99.3 


38.4 


95.4 


o 


o 


- 


o 


- 




o 


0 


— 


6a 


97,3 


96.3 


36.1 


93.2 


o 


o 


— 


o 




— 


o 


o 


o 


7 


95.5 


94.1 


30.6 


93.3 


o 


o 


o 


o 


o 


o 


~ 


— 




8 


91,8 


80.8 


28.9 


88.9 


o 


o 


o 


o 


— 


o 


o 




— 


9 


99.4 


83.5 


22.0 


84.3 


o 


o 


- 


- 


— 


o 


o 


o 


— 


10 


95.4 


83.2 


27.1 


88.4 


o 


- 


o 


- 


o 


o 


— 


o 




11 


96.2 


89.4 


26.1 


89.6 


o 


o 


o 


- 


— 


o 


o 


o 


— 


12 


96.3 


83.0 


25.4 


69.4 


- 


- 


- 


o 


— 


o 


o 


o 




13 


91.8 


70.3 


19.1 


78.3 


o 


0 


- 


o 


— 


o 


o 


— 


— 


14 


90.5 


78.0 


20.5 


82.4 


- 


- 


- 


o 


- 


- 


o 


o 


*— 


15 


90.0 


77.1 


17; 7 


82.6 


- 


o 


- 


o 


— 


o 


~ 


0 




16 


94.3 


80.6 


18.3 


85.0 


o 


o 


- 


- 


o 




o 


o 




17 


92.2 


75.9 


11.5 


85.0 


o 


o 


— 


— 


— 






o 




18 


98.5 


81.9 


14.6 


83.5 


o 


o 


- 


— 




— 


o 


o 




19 


88.7 


60.7 


11.9 


83.2 


o 


o 


o 


o 


— 


o 


— 


— 




20 


80.3 


49.4 


7.6 


38.7 


— 


— 


o 


o 






o 






21 


80.8 


48.8 


7.1 


53.4 


— 


- 


o 


— 


o 


o 


— 


o 




22 


81.2 


47.5 


4.1 


79.1 


o 


o 


— 


o 


— 




— 






23 


85.2 


40.2 


3.6 


55.8 


o 


o 


— 


— 


— 


o 


o 


— 




24 


77.4 


30.1 


1.1 


38.2 


o 


— 


— 


- 


— 






o 


— 


25 


47.3 


11.5 


1.1 


30.4 


o 




— 




— 










26 


33.4 


4.4 


1.4 


9.5 


— 


o 


— 


— 




— 




— 




27 


22.6 


2-2 


1.4 


6.9 


— 


— 


o 


- 


— 


— 


■ 






28 


26.6 


3.0 


1.7 


10.8 




*** 




o 












29 


39.9 


6.1 


1,1 


12.3 










o 










30 


23.2 


2.1 


1.3 


5.2 












0 








31 


37.8 


6.3 


1.0 


6.3 














o 






32 


47.7 


11.1 


1.2 


27.5 
















o 




33 


10.6 


2.3 


1.8 


1.9 


















o 


iT 


11.3 


2.3 


1.8 


1.9 





















±|BC0S4 tC;fev»T, WTfcJi^ ^^Lt:v>^:V»^^<D S treptococcus 
mu t a n %^%(r>7.^ xi-7.i!r>7.i^^) ^--H'^^to No. 3 3<^^^i$:{±, ^^(^S 
treptococcus mutan s S5^<7>;^^' n-;^*;^53^ V :7--t*(^C^S<^ 2 

ffiSE#2 004-3099148 
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^-'J: 55/ 



^(D^mom^i^i-^^tir^to m^i-i. No. 3<^^^'*t4> T4 7S. Vl 
2 8L> Q 1 4 4R. ^XXJ^D2 4 9 G<^iSM«:^tSo ^;*5. iO^JCiSV^T, 5%* 

[0 3 2 8] 

C*^<DSc^^t'ov^TO rOJ fi. 4S0&:<oyj:.-}V7y-yt^^'('y>i'W 

'>;^r'r>'^ ^;^^S'<>'x f V^-^^^-e-O^fe (4 8 2-4 8 7^) ir#ifl$^tXV> 

^ o 

[0 3 2 9 1 
lO 3 3 01 
[0 3 3 1] 

;^ ^ n -y^^^TXoymWi^ pj^ L v»1*it0^m;^ ^ o - ;^ * ;^ * U 7 - o 

±L7to 

10 3 3 21 
[0 3 3 3] 

PiltcH. J-r\ ^4 lC:fett'5)No. 2, 3, 4. 5 ^> t < 6 <^^>^ <^^Si&it'fb^ 
7-W^?Sifv:f±:3> hn-;l/OX^ (WT) OStreptoco 
ecus mu t a n s n-A>^;^.i^ V 7--tf^*?S[=S:3 7t:T-l U/m 1 J: 
9^2 OmM Tr i s ^ W (pH7. 0) tri oTMiCWt/Co ^fJt»^?^ 
^iSiaE^i^ 5 5 r-C** i i:m^{± 1 . 7 i::|Bm<^ S Pfi&ttiPJj^fe4^ts&o-Ci!l 

[0 3 3 41 
10 3 3 51 

:L(Di,0\^l'X%hfifzS?<Dm^ (A (U/ml) ) i:SP<7)fifi (W (mg/ml 
) ) tij-h. A-rW (U/mg) tCio-CS P<^JtvStt5:^«6/>:o 
10 3 3 61 

[0 3 3 71 



mSE#2 004-3099148 
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^->^: 56/ 



1^51 



No. 




2 


44.1 


3 


96.4 


4 


163.9 


5 


322 


6 


40.3 


WT 


10.7 



[0 3 3 8] 

a»l*'ft;SP (No. 1-6. 2 5:feJ:a^3 2) Srffiv^^o 
[0 3 3 91 

^Mi: tr, 5c^<0S treptococcus mutans ffi5fe;^i5' o-;^*;^* 
[0 3 4 0] 

[0 3 4 1 ] 
[«61 



75 P-;^^«SJS©lfl« 






2 9 2. 3mM 


T;uhxh75i--:^ (G4) 


1 mM 


jsau^M (p r> 


1 OmM. 




1 U/m 1 




1 U/m 1 



^Z.Z.'Q^ a-ir}U:^y:^:^^^) y-^tLX. 2. 2 "epHi U/^^tfex. T h e r m u s 
a q u a t i c u s U 7— If ?rfflV>^o 

[0 3 4 2] 

i<^SJ^:4iJ:o-C'&^$tL/^7^n-;^OJ|X^?r±IBO fl. M^-lsm^XV^tfniJ^ 
[0 3 4 3] 
[0 3 4 4] 



miE#2 004-3099148 
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^-v^ : 57/ 



[m7] 



No. 




m (^) 




sot: 


55X: 


1 


91.3 


35.3 


2 


91.9 


34.1 


3 


90.3 


30.5 


4 


87.4 


26.3 


5 


88.8 


24.7 


6 


91.1 


27.7 


25 


61.3 


7.3 


32 


59.5 


5.4 


WT 


27.8 


2.1 



m±<^J:-5i-. *l&?g©»li'^kSP^±^ ^i^^^T (Mx.Jf. 5 0*C~5 5t:) "CT? 

o 

10 3 4 5] 

\'fh^j^^-7>-i-') y^<r>u^^m^it,> i»M;^^'D-;^*;^*u 9— ift Lt^ 
±ie«^3-epm$ti,/c#TOM;^^n->c..i^^*'; (No. i~6, 25*3 

XXf3 2) im^^fzo nmt t-C. %m (iH^J#^2) <^Streptococcusm 
u t a n s a5^>^^n-;<..t^XJ^'j 7--lr4rffiv^;^^o ^)V=i-:^- 1-V y^^^KBi: 

10 3 4 61. 
1^81 



G-i -p^fSis.B<omm 






3 0 OmM 


mmo>m (p n 


3 0 OmM 




1 U/m 1 



ro^iz^^x^ibtzo 

[0 3 4 71 
[i5:3l 

jR$(%)=i^;l'=i->^-l-'J>®OiRM(mM)/*!JI6®^i'D-:^aiS(3 0 OmM)X 10 0 
[0 3 4 81 



ffliE#2 004-3099148 
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[^91 



No. 


©jRm (%) 






1 

1 


88. 2 


88. 5 


L 


89.3 


87,2 


3 


87.6 


89.4 


4 


88.1 


87.3 


5 


85.8 


80.3 


6 


81.1 


82.2 


25 


78.0 


19.0 


32 


79.9 


7.8 


WT 


70.4 


5.4 



[0 3 4 91 
[0 3 5 01 

S4-c^t^No. 1. 2> 3, 4^X-Cf5 0)mmit:^i'^~:^^:^^')^--V'^^^ 
t^iz^M. ^lZJ^=jy hXJ-)l^tLX^m OStreptococcu 

s mu t a n sfi^^^iJ^n-jP^-.i^T;*'; ^--f^^M-t-S^M®?-. ^tL-PtL^M2 

o#{ii^cfflv>fe^?>'^•?^'^o^i5e*^ *iif^3mBmb7^::fr?£tTOt:fT=5:o^o tJt. 

[0 3 5 1] 
[Si 01 



No. 


(U/lDg^Wti^S) 




1 


11.8 


37.2 


2 


8.5 


42.2 


3 


9.3 


33.8 


4 


14.1 


56.8 


5 


8.0 


27.2 


6 


13.9 


41.1 


WT 


10.5 


0.1 



[0 3 5 21 



miiE# 2 0 04-3099148 
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1^1 11 



No. 


i%) 


m 


1 


2.6 


0.6 


2 


2.1 


0.2 


3 


1.7 


0.4 


4 


2.7 


0.6 


5 


2.5 


0.2 


6 


1.8 


0.4 


8T 


2.2 


0.5 



^ (WT ; SB^J#-^ 2 ) <0 S P OJtStitil&-l 0 O^O 1 U/^o iii.t±3'5ili5' 
^'fi/'itt?'5:< SP^>'^^■^®^>^1±t■Cv^-i.ii:*^i-o 6 5*C-eiP^-t^ -1 

s p ^^ii^^tat * i fc }c i o mmit s p =srm^iwjiiiaT? ^ s ^ t ^t>if^<>tio 

10 3 5 3] 

10354] _^_-vt-,m 

3iiiiLmw-^2 4tr^-rT^ymE^j*'^>^c«3S:^sps« UE^i&«^2o ( 

1-3) -Cf^mt/cNo. 3 3) ^rPSt. ifcfStt^iU^t^^o 
[0 3 5 5] 

i <D c s p mmis X zf%m<D s ? s^c^ 3 7 1: jcis it s itm^^. Kmum* 

3 7*CT?*SJgi^^i±*iS^J3t;IBmc9:&fet^«6^t:zil^t/Co ISm=SrmT(^^l 2lC7F-t 
o c*^^5fc^SP^»<^Jt?S^i:^^<^SP^^Oih^gt4i:c^rB^^-^{±^5^:^ 

m<^#Jl}«i> ;^ ^ n * U 7 - -tf o^te^::^ LXiltA. ^ v> t 

[0 3 5 6] 
[*1 2] 









62.5 


(No. 33) 


60.4 



imm±<^^Jffl»rtgli] 

10 3 5 7] 

2KI|BJtcJ:0> iry\^ijy. g- 1 -P'5rif<^iSza-C-0^^fi<)^:&MlcfiJ^$tL#;2>i&ii 

[iiM<^fflm^^m55] 

[0 3 5 8] ^ , 

[^lAllllAii. GENETYX-WIN Ver. 4. 0<O-r;V^:/;VT9^ 

ffiiE#2 004-3099148 
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^-v? : 60/ 



[HI B] lai AO^iT^^o 

[n 1 c] miB(om^r-$>^o 

lgi3] USti, S'^<^« («mTG- U :*:llimBL 2 li5iyftt«ANA 
-1) ^SOr^ 5 sr. 6 0"Ctyil±6 5"CT-3 0^F^Mt/cm<^75 7--lf<^ 
(%) ^r^tiJ^ 9 7-^^-2)0 

[0 3 5 91 

ia^J#-^l ".Streptococcus mutans cO-X^n-;^*;^*'; 7 --if 
:Streptococcus mutans <^:^^n-;^*;^*'; 7 --If 
E^!j#f-3 iStreptococcus pneumoniae <D:^^u-:^:iz7.^ 
SE^J#-^4 :Streptococcus pneumoniae ff):^i^u^7.:i^7s^ 
ifi^J#-^5 iStreptococcus sorbinus OJ^^'n-;^*;^!};!; ^ 
i£^J#-^6 ".Streptococcus sorbinus OX^n-;^3f:X!^V 9 

-•t*c7)7 5 y^lE^ij ; 

E^i#-f"7 :Leuconostoc mesenteroides O;^ n-Xs^X:i^ 
|S^J#-^8 iLeuconostoc mesenteroid e s tfJJJ^^' n — 

7--t'o7 5 y^ia?!] ; 

iB?iJ#-t9 lOenococcus oeni (DX^' n-;^*;^* V 9-4f<^:^E^fl 



E?iJ#-f" 1 0 
^Sfi^iJ ; 

1 1 

SB^j#-t 1 2 
y--t*w7?^^@s^j ; 
S£^ji=-t 1 3 

075 ^»^J 
1 5 

@B^J## 1 6 

@e^!i#-f - 1 7 

Sfi^iJ#-t 1 8 



Oenococcus oeni o:^^ 7-^f«07< ^ 

Bifidobacterium long umOJ^^o — 
Bifidobacterium longu mO;^^ n— j^TfcJ^s}^ U 

mm ; 

Agrobacterium viti s OJ^iJ'n-j^*:;^:^'; 7--^: 
Agrobac t er ium vi t i s(^;^^n-^>^;^*i;7--if 
Pseudomonas s a c c h a r o p h i 1 a n — ;^5j? 
Pseudomonas s a c c h a r 0 p h i 1 a ^J^^' n — j;^j}> 
Escherichia coli (0;^^' n-;^s^;?.:j^'; 7--fO^^ 
Escherichia coli ©J^^'n-;^;^;^*'; 7--fc?<^7 5 



Listeria innocu a (^^^^^ n>-;^.-^;^* U y-^(0^m 
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i£^Jl=^2 OiListeria innocu a <^;^^' n— ^-^(D7^- 

mn^^2 I :nmm2X'imLfz. 8^t^r(Dn^ (T4 7S, S6 2P. y?? 
H. V 1 2 8 L> Kl 4 OM, Q 1 4 4 R> N 1 5 5 Si3XX/D2 4 9 G) i^t^Wm 

mn%-^2 2 :mmm2-^r?mLti. sot-^ro^* (t4 7s> s6 2p. y?? 

H> V 1 2 8 L> K 1 4 0M^ Q 1 4 4 N 1 5 5 Si5<ty*D 2 4 9 G) Sr>|-t*M 
i£^J#-t 2 3 : Hi&l^ 7 •C-'l^ffl L/C, C T ^ / i iyf#iD<^* ^ ^ n 

mm^ 2 4 : ^mm i x-m t /c, c *^ r 5 / WL<om.Wi;^ i wuno* s ;^ n 

- ;^ * ;^ jf: V 7 — t*© 7 5 y TO?"Jo 
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SEQUENCE LISTING 
<110> EZAKI GLICO CO. , LTD. 

<120> Method of thermostabilization of an sucrose phosphorylase 
<130> J 1-03204144 
<160> 24 

<170> Patentin version 3.2 

<210> 1 

<211> 1443 

<212> DNA 

<213> Streptococcus mutans 



<220> 

<221> CDS 

<222> (1)..(1443) 

<400> 1 

atg oca att aca aat aaa aca atg ttg att act tac gca gac agt ttg 48 
Met Pro He Thr Asn Lys Thr Met Leu lie Thr Tyr Ala Asp Ser Leu 
15 10 15 

ggt aaa aat ttg aaa gaa ttg aat gaa aat att gag aat tat ttt gga 95 
Gly Lys Asn Leu Lys Glu Leu Asn Glu Asn He Glu Asn Tyr Phe Gly 
20 25 30 

gat get gtt ggc ggt gtc cat ttg ctg cca ttc ttt cct tec aca ggt 144 
Asp Ala Val Gly Gly Val His Leu Leu Pro Phe Phe Pro Ser Thr Gly 
35 40 45 

gat cgt ggc ttt gca ccg att gat tac cat gaa gtt gac tct get ttt 192 
Asp Arg Gly Phe. Ala Pro He Asp Tyr His Glu Val Asp Ser Ala Phe 
50 55 60 

ggc gat tgg gat gat gtc aaa cgt ttg ggt gaa aaa tat tac etc atg 240 
Gly Asp Trp Asp Asp Val Lys Arg Leu Gly Glu Lys Tyr Tyr Leu Met 
65 70 75 80 

ttt gat ttc atg att aat cat att teg cgt cag tct aaa tat tat aaa 288 
Phe Asp Phe Met He Asn His He Ser Arg Gin Ser Lys Tyr Tyr Lys 
85 90 95 

gat tac caa gaa aag cat gaa gca agt get tat aaa gat eta ttt tta 336 
Asp Tyr Gin Glu Lys His Glu Ala Ser Ala Tyr Lys Asp Leu Phe Leu 
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100 



105 



110 



aat tgg gat aaa ttt tgg cct aaa aat cgc ccg aca caa gaa gat gtg • 384 
Asn Trp Asp Lys Phe Trp Pro Lys Asn Arg Pro Thr Gin Glu Asp Val 
115 120 125 

gac ctg att tat aag cgt aag gat cga gca cct aag cag gaa ate caa 432 
Asp Leu He Tyr Lys Arg Lys Asp Arg Ala Pro Lys Gin Glu He Gin 
130 135 140 

ttt gca gat ggc agt gtt gaa cat etc tgg aac act ttt ggg gag gaa 480 
Phe Ala Asp Gly Ser Val Glu His Leu Trp Asn Thr Phe Gly Glu Glu 
145 150 155 160 



eag att gat ctt gac gtg act aaa gaa gtg act atg gat ttt att cgc 
Gin He Asp Leu Asp Val Thr Lys Glu Val Thr Met Asp Phe He Arg 
165 170 175 



528 



tet ace att gaa aat tta gca gee aac ggc tgt gat etc att cgt ttg 
Ser Thr He Glu Asn Leu Ala Ala Asn Gly Cys Asp Leu He Arg Leu 
180 185 190 



576 



gat gee ttt 


get 


tat get 


gtt 


aaa aag eta 


gat 


aeg 


aat 


gat 


ttc 


ttt 


624 


Asp Ala Phe 


Ala 


Tyr Ala 


Val 


Lys Lys Leu 


Asp 


Thr 


Asn 


Asp 


Phe 


Phe 




195 








200 






205 










gtt gaa cct 


gaa 


ate t^ 


act 


ctg eta gat 


aaa 


gtt 


cgt 


gat 


ata 


get 


672 


Val Glu Pro 


Glu 


He Trp 


Thr 


Leu Leu Asp 


Lys 


Val 


Arg 


Asp 


He 


Ala 




210 






215 






220 












get gta teg 


ggt 


gcg gaa 


ate 


ttg ccg gaa 


att 


eat 


gaa 


cac 


tat 


act 


720 


Ala Val Ser 


Gly 


Ala Glu 


He 


Leu Pro Glu 


He 


His 


Glu 


His 


Tyr 


Thr 




225 




230 






235 










240 




att caa ttt 


aaa 


att gca 


gac 


cat gat tac 


tat 


gtt 


tat 


gat 


ttt 


gee 


768 


He Gin Phe 


Lys 


He Ala 


Asp 


His Asp Tyr 


Tyr 


Val 


Tyr 


Asp 


Phe 


Ala 








245 




250 










255 






ctg cct atg 


gtg 


aeg etc 


tac 


age eta tat 


teg 


ggc 


aag 


gtt 


gac 


cgt 


816 


Leu Pro Met 


Val 


Thr Leu 


Tyr 


Ser Leu Tyr 


Ser 


Gly 


Lys 


Val 


Asp 


Arg 






260 






265 








270 








ctt gee aaa 


tgg 


ctg aaa 


atg 


agt ccg atg 


aaa 


cag 


ttc 


ace 


ace 


ctt 


864 


Leu Ala Lys 


Trp 


Leu Lys 


Met 


Ser Pro Met 


Lys 


Gin 


Phe 


Thr 


Thr 


Leu 




275 








280 






285 










gat aca cat 


gac 


ggt att 


ggt 


gtg gtt gat 


gtt 


aag 


gat 


ate 


ctg 


act 


912 


Asp Thr His 


Asp 


Gly He 


Gly 


Val Val Asp 


Val 


Lys 


Asp 


He 


Leu 


Thr 




290 






295 






300 
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gac gaa gaa att acc tat act tct aat gag ctt tat aag gtc ggt gcc 
Asp,Glu.Glu He Thr Tyr Thr Ser Asn Glu Leu Tyr Lys Val Gly Ala 
305 310 315 320 

aat gtc aat cgt aag tat tea act gcc gaa tat aat aac ttg gat ate 
Asn Val Asn Arg Lys Tyr Ser Thr Ala Glu Tyr Asn Asn Leu Asp He 
325 330 335 

tat eaa att aat tea act tac tat tea gea ctt ggt gat gat gat caa 
Tyr Gin He Asn Ser Thr Tyr Tyr Ser Ala Leu Gly Asp Asp Asp Gin 
340 345 350 

aaa tac ttt ttg gcc cge ttg ata caa get ttt get cca ggt att eca 
Lys Tyr Phe Leu Ala Arg Leu He Gin Ala Phe Ala Pro Gly He Pro 
355 360 365 

eag gtt tat tac gtt gge ttt tta get gge aag aat gat ctt gaa tta 
Gin Val Tyr Tyr Val Gly Phe Leu Ala Gly Lys Asn Asp Leu Glu Leu. 
370 375 380 

ctg gaa age act aaa gaa gge cge aat ate aac cgt cat tat tat agt 
Leu Glu Ser Thr Lys Glu Gly Arg Asn He Asn Arg His Tyr Tyr Ser 
385 390 395 400 

agt gaa gaa att get aag gaa gtg aag egg eca gtt gtc aag gea ctt 
Ser Glu Glu He Ala Lys Glu Val Lys Arg Pro Val Val Lys Ala Leu 
405 410 415 

tta aat etc ttt act tac cge aat eag tea gea get ttt gat ttg gat 
Leu Asn Leu Phe Thr Tyr Arg Asn Gin Ser Ala Ala Phe Asp Leu Asp 
420 425 430 

gge cgt att gaa gtg gaa acg eca aat gaa geg acc att gtc ata gaa 
Gly Arg He Glu Val Glu Thr Pro Asn Glu Ala Thr He Val He Glu 
435 440 445 

cgt eaa aat aaa gat gge agt eat ate gea aca gea gag att aat etc 
Arg Gin Asn Lys Asp Gly Ser His He Ala Thr Ala Glu He Asn Leu 
450 455 460 

eaa gat atg aca tac aga gta aca gaa aat gat caa aca ata age ttt 
Gin Asp Met Thr Tyr Arg Val Thr Glu Asn Asp Gin Thr He Ser Phe 
465 470 475 480 



gaa 
Glu 



^-y: 3/ 
960 

1008 

1056 

1104 

1152 

1200 

1248 

1296 

1344 

1392 

1440 

1443 



<210> 2 
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<211> 481 
<212> PRT 

<213> Streptococcus mutans 
<400> 2 

Met Pro He Thr Asn Lys Thr Met Leu He Thr Tyr Ala Asp Ser Leu 
15 10 15 



Gly Lys Asn Leu Lys Glu Leu Asn Glu Asn He Glu Asn Tyr Phe Gly 
20 25 30 



Asp Ala Val Gly Gly Val His Leu Leu Pro Phe Phe Pro Ser Thr Gly 
35 40 45 



Asp Arg Gly Phe Ala Pro He Asp Tyr His Glu Val Asp Ser Ala Phe 
50 55 60 



Gly Asp Trp Asp Asp Val Lys Arg Leu Gly Glu Lys Tyr Tyr Leu Met 
65 70 75 80 



Phe Asp Phe Met He Asn His He Ser Arg Gin Ser Lys Tyr Tyr Lys 
85 90 . 95 



Asp Tyr Gin Glu Lys His Glu Ala Ser Ala Tyr Lys Asp Leu Phe Leu 
100 105 . 110 



Asn Trp Asp Lys Phe Trp Pro Lys Asn Arg Pro Thr Gin Glu Asp Val 
115 120 125 



Asp Leu He Tyr Lys Arg Lys Asp Arg Ala Pro Lys Gin Glu He Gin 
130 135 140 



Phe Ala Asp Gly Ser Val Glu His Leu Trp Asn Thr Phe Gly Glu Glu 
145 150 155 160 



Gin He Asp Leu Asp Val Thr Lys Glu Val Thr Met Asp Phe He Arg 
165 170 175 
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Ser Thr lie Glu Asn Leu Ala Ala Asn Gly Cys Asp Leu He Arg Leu 
180 185 190 



Asp Ala Phe Ala Tyr Ala Val Lys Lys Leu Asp Thr Asn Asp Phe Phe 
195 200 205 



Val Glu Pro Glu He Trp Thr Leu Leu Asp Lys Val Arg Asp He Ala 
210 215 220 



Ala Val Ser Gly Ala Glu He Leu Pro Glu He His Glu His Tyr Thr 
225' 230 235 240 



He Gin Phe Lys He Ala Asp His Asp Tyr Tyr Val Tyr Asp Phe Ala 
245 250 255 



Leu Pro Met Val Thr Leu Tyr Ser Leu Tyr Ser Gly Lys Val Asp Arg 
260 265 270 



Leu Ala Lys Trp Leu Lys Met Ser Pro Met Lys Gin Phe Thr Thr Leu 
275 280 285 



Asp Thr His Asp Gly He Gly Val Val Asp Val Lys Asp He Leu Thr 
290 295 300 



Asp Glu Glu He Thr Tyr Thr Ser Asn Glu Leu Tyr Lys Val Gly Ala 
305 310 315 320 



Asn Val Asn Arg Lys Tyr Ser Thr Ala Glu Tyr Asn Asn Leu Asp He 
325 330 335 



Tyr Gin He Asn Ser Thr Tyr Tyr Ser Ala Leu Gly Asp Asp Asp Gin 
340 345 350 



Lys Tyr Phe Leu Ala Arg Leu He Gin Ala Phe Ala Pro Gly He Pro 
355 360 365 



Gin Val Tyr Tyr Val Gly Phe. Leu Ala Gly Lys Asn Asp Leu Glu Leu 
370 375 380 
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Leu Glu Ser Thr Lys Glu Gly Arg Asn He Asn Arg His Tyr Tyr Ser 
385 390 395 400 



Ser Glu Glu He Ala Lys Glu Val Lys Arg Pro Val Val Lys Ala Uu 
405 410 415 



Leu Asn Leu Phe Thr Tyr Arg Asn Gin Ser Ala Ala Phe Asp Leu Asp 
420 425 430 



Gly Arg He Glu Val Glu Thr Pro Asn Glu Ala Thr He Val He Glu 
435 440 445 



Arg Gin Asn Lys Asp Gly Ser His He Ala Thr Ala Glu He Asn Leu 
450 455 460 



Gin Asp Met Thr Tyr Arg Val Thr Glu Asn Asp Gin Thr He Ser Phe 
465 470 475 480 



Glu 



<210> 3 

<211> 1434 

<212> DNA 

<213> Streptococcus pneumoniae 



<220> 

<221> CDS 

<222> (1)..(1434) 

<400> 3 

atg cca att caa aat aaa acc atg ttg att acc tat tct gat age ctt 48 
Met Pro He Gin Asn Lys Hir Met Leu He Thr Tyr Ser Asp Ser Leu 
15 10 15 

gga aat aat ctt aaa gac tta tat gat aat ttg gaa gag cat ttt gga 96 
Gly Asn Asn Leu Lys Asp Leu Tyr Asp Asn Leu Glu Glu His Phe Gly 
20 25 30 

gat get att gga gga gtt cac ctt tta cca ttt ttc cca tea aca gtt 144 
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Asp Ala He Gly Gly Val His Leu Leu Pro Phe Phe Pro Ser Thr Val 
35 40 45 



gat cgt gga ttt gcg cca gtt gac tac gac gaa gtg gac tea get ttt 
Asp Arg Gly Phe Ala Pro Val Asp Tyr Asp Glu Val Asp Ser Ala Phe 
50 55 60 



192 



ggt gat tgg gag gat gtg aag egt tta ggt gag aaa tat tat ett atg 240 
Gly Asp Trp Glu Asp Val Lys Arg Leu Gly Glu Lys Tyr Tyr Leu Met 
65 70 75 80 

ttt gat ttt atg att aat cat att tet egt eaa tee aag tat tat aag 288 
Phe Asp Phe Met He Asn His He Ser Arg Gin Ser Lys Tyr Tyr Lys 
85 90 95 



gac tat caa gaa aaa cat gaa gee agt gaa ttt aaa get etc ttt tta 
Asp Tyr Gin Glu Lys His Glu Ala Ser Glu Phe Lys Ala Leu Phe Leu 
100 105 110 



336 



aac tgg gat aag ttt tgg cca gaa aae egt eeg aea eag tet gat gta 
Asn Trp Asp Lys Phe Trp Pro Glu Asn Arg Pro Thr Gin Ser Asp Val 
115 120 125 



384 



gat tta att tac aag egt aag gat cgt gea cca aag eaa gag att gtg 432 
Asp Leu He Tyr Lys Arg Lys Asp Arg Ala Pro Lys Gin Glu He Val 
130 135 140 

ttt gaa gat ggt tea gtg gaa eat ttg tgg aat ace ttt ggt gag gag 480 
Phe Glu Asp Gly Ser Val Glu His Leu Trp Asn Thr Phe Gly Glu Glu 
145 150 155 160 

eag att gat ett gat gtg ace aaa gaa gta act atg gaa ttt ate cgt 528 
Gin He Asp Leu Asp Val Thr Lys Glu Val Thr Met Glu Phe He Arg 
165 170 175 

aag ace att eag cac ttg gca agt aat ggg tgt gat ttg att cgt eta 576 
Lys Tlir He Gin His Leu Ala Ser Asn Gly Cys Asp Leu He Arg Leu 
180 185 190 



gat gee ttt get tat gca gtg aag aaa ttg gat act aat gat ttc ttt 
Asp Ala Phe Ala Tyr Ala Val Lys Lys Leu Asp Thr Asn Asp Phe Phe 
195 200 205 



624 



gtg gaa cca gat att tgg gat tta ttg gac aaa gtt ega gat ate get 
Val Glu Pro Asp He Trp Asp Leu Leu Asp Lys Val Arg Asp He Ala 
210 215 220 



672 



get gag tat ggg aea gag ett tta ect gag att cat gaa cac tat teg 720 
Ala Glu Tyr Gly Thr Glu Leu Leu Pro Glu He His Glu His Tyr Ser 
225 230 235 240 
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att cag ttt aaa ata gca gac cat gat tac tat gtt tat gat ttt get 768 
He Gin Phe Lys He Ala Asp His Asp Tyr Tyr Val Tyr Asp Phe Ala 
245 250 . 255 

ctt cca atg gtg aca ctt tat act ctt tac agt tec aga aca gag cgt 816 
Leu Pro Met Val Thr Leu Tyr Thr Leu Tyr Ser Ser Arg Thr Glu Arg 
260 265 270 

ttg get aag tgg tta aag atg age ccg atg aag eaa ttt aeg aeg eta 864 
Leu Ala Lys Trp Leu Lys Met Ser Pro Met Lys Gin Phe Thr Thr Leu 
275 280 285 

gat ace cat gat ggg att gga gta gta gat gtc aag gat ate ctg acc 912 
Asp Thr His Asp Gly He Gly Val Val Asp Val Lys Asp He Leu Thr 
290 . 295 300 

gat gag gag att gac tat get tea aat gaa etc tat aag gtt gga gee 960 
Asp Glu Glu He Asp Tyr Ala Ser Asn Glu Leu Tyr Lys Val Gly Ala 
305 310 315 320 

aat gtc aaa cgt aag tac tet agt gee gag tat aae aac tta gat ate 1008 
Asn Val Lys Arg Lys Tyr Ser Ser Ala Glu Tyr Asn Asn Leu Asp He 
325 . 330 335 

tac eaa ate aat tea acc tac tat tea gcg ctt gga gat gat gat gtc 1056 
Tyr Gin He Asn Ser Thr Tyr Tyr Ser Ala Leu Gly Asp Asp Asp Val 
340 345 350 

aag tat ttt etc get cgt eta att caa get ttt gee eca ggt att cet 1104 
Lys Tyr Phe Leu Ala Arg Leu He Gin Ala Phe Ala Pro Gly He Pro 
355 360 365 

cag att tac tat gtg ggt eta tta gca ggc aag aat gac ttg aaa tta 1152 
Gin He Tyr Tyr Val Gly Leu Leu Ala Gly Lys Asn Asp Leu Lys Leu 
370 375 380 

tta gaa gaa act aaa gaa ggt cga aat att aat cgt cat tac tat age 1200 
Leu Glu Glu Thr Lys Glu Gly Arg Asn He Asn Arg His Tyr Tyr Ser 
385 390 395 400 

aac gag gaa ata gca aaa gaa gtg caa cga cet gtt gtg aag gee ctt 1248 
Asn Glu Glu He Ala Lys Glu Val Gin Arg Pro Val Val Lys Ala Leu 
405 410 415 

etc aat eta ttt tet tte cgt aac cgt tea gaa gee ttt gat eta gaa 1296 
Leu Asn Leu Phe Ser Phe Arg Asn Arg Ser Glu Ala Phe Asp Leu Glu 
^ 420 425 430 

ggg act act gag ata gag aca cca aca get eac age att gta ate aaa 1344 
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Gly Thr Thr Glu He Glu Thr Pro Thr Ala His Ser He Val He Lys 
435 440 445 

cgt caa aat aaa gat aag tec gta aca gca gta gta gaa att gat ttg 1392 
Arg Gin Asn Lys Asp Lys Ser Val Thr Ala Val Val Glu He Asp Leu 
450 455 460 

caa aat cag act tat egg gta att gag aat gga gtt gaa gta 1434 
Gin Asn Gin Thr Tyr Arg Val He Glu Asn Gly Val Glu Val 
465 470 475 



<210> 4 

<211> 478 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 4 

Met Pro He Gin Asn Lys Thr Met Leu He Thr Tyr Ser Asp Ser Leu 
1 5 10 15 



Gly Asn Asn Leu Lys Asp Leu Tyr Asp Asn Leu Glu Glu His Phe Gly 
20 25 30 



Asp Ala He Gly Gly Val His Leu Leu Pro Phe Phe Pro Ser Thr Val 
35 40 45 



Asp Arg Gly Phe Ala Pro Val Asp Tyr Asp Glu Val Asp Ser Ala Phe 
50 55 60 



Gly Asp Trp Glu Asp Val Lys Arg Leu Gly Glu Lys Tyr Tyr Leu Met 
65 70 75 80 



Phe Asp Phe Met He Asn His He Ser Arg Gin Ser Lys Tyr Tyr Lys 
85 90 95 



Asp Tyr Gin Glu Lys His Glu Ala Ser Glu Phe Lys Ala Leu Phe Leu 
100 105 110 



Asn Trp Asp Lys Phe Trp Pro Glu Asn Arg Pro Thr Gin Ser Asp Val 
115 120 125 
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Asp Leu He Tyr Lys Arg Lys Asp Arg Ala Pro Lys Gin Glu lie Val 
130 135 140 

Phe Glu Asp Gly Ser Val Glu His Leu Trp Asn Thr Phe Gly Glu Glu 
145 150 155 160 



Gin He Asp Leu Asp Val Thr Lys Glu Val Thr Met Glu Phe He Arg 
165 170 175 



Lys Thr He Gin His Leu Ala Ser Asn Gly Cys Asp Leu He Arg Leu 
180 185 190 



Asp Ala Phe Ala Tyr Ala Val Lys Lys Leu Asp Thr Asn Asp Phe. Phe 
195 200 205 



Val Glu Pro Asp He Trp Asp Leu Leu Asp Lys Val Arg Asp He Ala 
210 215 220 

Ala Glu Tyr Gly Thr Glu Leu Leu Pro Glu He His Glu His Tyr Ser 
225 230 235 240 



He Gin Phe Lys He Ala Asp His Asp Tyr Tyr Val Tyr Asp Phe Ala 
245 250 255 



Leu Pro Met Val Thr Leu Tyr Thr Leu Tyr Ser Ser Arg Thr Glu Arg 
260 265 270 



Leu Ala Lys Trp Leu Lys Met Ser Pro Met Lys Gin Phe Thr Thr Leu 
275 280 285 



Asp Thr His Asp Gly He Gly Val Val Asp Val Lys Asp He Leu Thr 
290 295 300 



Asp Glu Glu He Asp Tyr Ala Ser Asn Glu Leu Tyr Lys Val Gly Ala 
305 310 315 320 



Asn Val Lys Arg Lys Tyr Ser Ser Ala Glu Tyr Asn Asn Leu Asp He 
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325 



330 



335 



Tyr Gin He Asn Ser Thr Tyr Tyr Ser Ala Leu Gly Asp Asp Asp Val 
340 345 . 350 



Lys Tyr Phe Leu Ala Arg Leu He Gin Ala Phe Ala Pro Gly He Pro 
355 360 365 



Gin He Tyr Tyr Val Gly Leu Leu Ala Gly Lys Asn Asp Leu Lys Leu 
370 375 380 



Leu Glu Glu Thr Lys Glu Gly Arg Asn He Asn Arg His Tyr Tyr Ser 
385 390 395 400 



Asn Glu Glu He Ala Lys Glu Val Gin Arg Pro Val Val Lys Ala Leu 
405 410 415 



Leu Asn Leu Phe Ser Phe Arg Asn Arg Ser Glu Ala Phe Asp Leu Glu 
420 425 430 



Gly Thr Thr Glu He Glu Thr Pro Thr Ala His Ser He Val He Lys 
435 440 445 



Arg Gin Asn Lys Asp Lys Ser Val Thr Ala Val Val Glu He Asp Leu 
450 455 460 



Gin Asn Gin Thr Tyr Arg Val He Glu Asn Gly Val Glu Val 
465 470 475 



<210> 5 

<211> 1443 

<212> DNA 

<213> Streptococcus sorbinus 



<220> 

<221> CDS 



<222> (1)..(1443) 



<400> 5 
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atg aca eta aca aat aaa acg atg tta att acc tac tea gat agt tta 48 
Met Thr Leu Thr Asn Lys Thr Met Leu He Thr Tyr Ser Asp Ser Leu 
15 10 15 

ggt agg aae eta aaa gag etg gat gaa aat ate age ate tat ttt gga 96 
Gly Arg Asn Leu Lys Glu Leu Asp Glu Asn He Ser He Tyr Phe Gly 
20 25 30 

gat gca att gga gge gtc eat etc etg ect ttc tte eee teg aca gga 144 
Asp Ala He Gly Gly Val His Leu Leu Pro Phe Phe Pro Ser Thr Gly 
35 40 45 

gat agg gga tte get eca gtt gat tac gat aag gtg gat ect get ttt 192 
Asp Arg Gly Phe Ala Pro Val Asp Tyr Asp Lys Val Asp Pro Ala Phe 
50 55 60 

ggt gae tgg gat gat gtc aaa egt tta ggt get aaa tac tac etg atg 240 
Gly Asp Trp Asp Asp Val Lys Arg Leu Gly Ala Lys Tyr Tyr Leu Met 
65 70 75 80 

ttt gat ttt atg att aat eat ate tee cgt eaa tct aag tat tat aag 288 
Phe Asp Phe Met He Asn His He Ser Arg Gin Ser Lys Tyr Tyr Lys 
85 90 95 

gat ttt eaa gag aaa aaa gat get tet gae tat geg gat tta ttt etg 336 
Asp Phe Gin Glu Lys Lys Asp Ala Ser Asp Tyr Ala Asp Leu Phe Leu 
100 105 110 

ege tgg gaa aaa ttc tgg ceg gaa aae cgt eee ace eaa gea gat att 384 
Arg Trp Glu Lys Phe Trp Pro Glu Asn Arg Pro Thr Gin Ala Asp He 
115 120 125 

gat tta att tat aaa egt aaa gae aag get ect atg cag gag att gtc 432 
Asp Leu He Tyr Lys Arg Lys Asp Lys Ala Pro Met Gin Glu He Val 
130 135 140 

ttc gee gat gga ace aaa gaa cat etc tgg aat act ttc gga gaa gag 480 
Phe Ala Asp Gly Thr Lys Glu His Leu Trp Asn Thr Phe Gly Glu Glu 
145 150 155 160 

eaa att gat eta gat gtt act aaa gaa gtg ace atg gae ttt ate aaa 528 
Gin He Asp Leu Asp Val Thr Lys Glu Val Thr Met Asp Phe He Lys 
165 170 175 

aaa aae ate gag eat eta gea gtc aat ggt tgt gat etc att cgc etg 576 
Lys Asn He Glu His Leu Ala Val Asn Gly Cys Asp Leu He Arg Leu 
180 185 190 

gat gee ttt gee tac gee gtg aaa aaa ttg gae act aat gat ttc ttt 624 
Asp Ala Phe Ala Tyr Ala Val Lys Lys Leu Asp Thr Asn Asp Phe Phe 
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195 • 200 



gtc 
Val 



aag 
Lys 
225 

ate 
He 



205 



gaa cca gaa att tgg gat etc eta aee aag gta eag aea ate gee 
Glu Pro Glu He Trp Asp Leu Leu Thr Lys Val Gin Thr He Ala 
210 215 220 

gaa gea ggg gea gat ate ctg eeg gaa ata cat gag eat tat tet 
Glu Ala Gly Ala Asp He Leu Pro Glu He His Glu His Tyr Ser 
230 235 240 

eag tte aaa att get gag cat gac tat ttc att tat gat ttt gee 
Gin Phe Lys He Ala Glu His Asp Tyr Phe He Tyr Asp Phe Ala 
245 250 255 

eca atg gta aee ett tac tet ett tat age ggt agg gtg caa cgt 
Pro Met Val Thr Leu Tyr Ser Leu Tyr Ser Gly Arg Val Gin Arg 
260 265 270 

gea gat t^ ctg get aaa agt ect atg aag caa ttt act aeg ctg 
Ala Asp Trp Leu Ala Lys Ser Pro Met Lys Gin Phe Thr Thr Leu 
275 280 285 

acc cat gat ggc att gga gtt gta gat gtt aaa gat ate ttg aea 
Thr His Asp Gly He Gly Val Val Asp Val Lys Asp He Leu Thr 
290 295 300 

gag gaa att get tac act tee gat caa etc tac aag gtt gga gee 
Glu Glu He Ala Tyr Thr Ser Asp Gin Leu Tyr Lys Val Gly Ala 
310 315 320 

gtc aat egc aaa tat tea aeg gea gaa tat aat aac ett gat att 
Val Asn Arg Lys Tyr Ser Thr Ala Glu Tyr Asn Asn Leu Asp He 
325 330 335 

caa ate aac teg aee tac tat tea gee ett ggt gac gat gac aag 
Gin He Asn Ser Thr Tyr Tyr Ser Ala Leu Gly Asp Asp Asp Lys 
340 345 350 

tat tte tta get cgt etc att caa get ttt gea cca ggg att cca 
Tyr Phe Leu Ala Arg Leu He Gin Ala Phe Ala Pro Gly He Pro 
355 360 365 

gtt tat tat gtt gga ett ttg get gga aaa aac gat ctg aag etc 
Val Tyr Tyr Val Gly Leu Leu Ala Gly Lys Asn Asp Leu Lys Leu 
370 375 380 

gaa aaa ace aag gaa ggt cgc aat ate aat cgt cat tat tat age 
Glu Lys "nir Lys Glu Gly Arg Asn He Asn Arg His Tyr Tyr Ser 
390 395 400 



ett 
Leu 



ttg 
Leu 



gat 
Asp 



gac 
Asp 
305 

aac 
Asn 



tat 
Tyr 



aag 
Lys 



caa 
Gin 



ttg 
Leu 
385 



^->^ : 13/ 

672 

720 

768 

816 

864 

912 

960 
1008 
1056 
1104 
1152 
1200 
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agt gaa gag att get cac gag gtt gaa egg cca gtt gtc aaa get ttg 1248 
Ser Glu Glu He Ala His Glu Val Glu Arg Pro Val Val Lys Ala Leu 
405 410 415 

ate aaa ctg ttt age tat cge aac aac tct caa get ttc gae tta gae 1296 
He Lys Leu Phe Ser Tyr Arg Asn Asn Ser Gin Ala Phe Asp Leu Asp 
420 425 430 

gge age ctt gaa acg gaa gtt ctg gat gae cae aee ate gtt ate aag 1344 
Gly Ser Leu Glu Thr Glu Val Leu Asp Asp His Thr He Val He Lys 
435 440 445 

egt tet aat cag gae aag agt get tta get eaa get gtt att aat ttg 1392 
Arg Ser Asn Gin Asp Lys Ser Ala Leu Ala Gin Ala Val He Asn Leu 
450 455 460 

eaa gat tta ace tat cag gtc act gag aat ggt eaa ace att aca ttc 1440 
Gin Asp Leu Thr Tyr Gin Val Thr Glu Asn Gly Gin Thr He Thr Phe 
465 470 475 480 

gaa 1443 
Glu 



<210> 6 
<211> 481 

<212> PRT 

<213> Streptococcus sorbinus 
<400> 6 

Met Thr Leu Thr Asn Lys Thr Met Leu He Thr Tyr Ser Asp Ser Leu 
15 10 15 



Gly Arg Asn Leu Lys Glu Leu Asp Glu Asn He Ser He Tyr Phe Gly 
20 25 30 



Asp Ala He Gly Gly Val His Leu Leu Pro Phe Phe Pro Ser Thr Gly 
35 40 45 



Asp Arg Gly Phe Ala Pro Val Asp Tyr Asp Lys Val Asp Pro Ala Phe 
50 55 60 



Gly Asp Trp Asp Asp Val Lys Arg Leu Gly Ala Lys Tyr Tyr Leu Met 
65 70 75 80 
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Phe Asp Phe Met He Asn His He Ser Arg Gin Ser Lys Tyr Tyr Lys' 
85 90 95 



Asp Phe Gin Glu Lys Lys Asp Ala Ser Asp Tyr Ala Asp Leu Phe Leu 
100 105 110 



Arg Trp Glu Lys Phe Trp Fro Glu Asn Arg Pro Thr Gin Ala Asp He 
115 120 125 



Asp Leu He Tyr Lys Arg Lys Asp Lys Ala Pro Met Gin Glu He Val 
130 135 140 



Phe Ala Asp Gly Thr Lys Glu His Leu Trp Asn Thr Phe Gly Glu Glu 
145 150 155 160 



Gin He Asp Leu Asp Val Thr Lys Glu Val Thr Met Asp Phe He Lys 
165 170 175 



Lys Asn He Glu His Leu Ala Val Asn Gly Cys Asp Leu He Arg Leu 
180 185 • 190 



Asp Ala Phe Ala Tyr Ala Val Lys Lys Leu Asp Thr Asn Asp Phe Phe 
195 200 205 



Val Glu Pro Glu He Trp Asp Leu Leu Thr Lys Val Gin Thr He Ala 
210 215 220 



Lys Glu Ala Gly Ala Asp He Leu Pro Glu He His Glu His Tyr Ser 
225 230 235 240 



He Gin Phe Lys He Ala Glu His Asp Tyr Phe He Tyr Asp Phe Ala 
245 250 255 



Leu Pro Met Val Thr Leu Tyr Ser Uu Tyr Ser Gly Arg Val Gin Arg 
260 265 270 
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Leu Ala Asp Trp Leu Ala Lys Ser Pro Met Lys Gin Phe Thr Thr Leu 
275 . 280 285 



Asp Thr His Asp Gly He Gly Val Val Asp Val Lys Asp He Leu Thr 
290 295 300 



Asp Glu Glu He Ala Tyr Thr Ser Asp Gin Leu Tyr Lys Val Gly Ala' 
305 310 315 320 



Asn Val Asn Arg Lys Tyr Ser Thr Ala Glu Tyr Asn Asn Leu Asp He 
325 330 335 



Tyr Gin He Asn Ser Thr Tyr Tyr Ser Ala Leu Gly Asp Asp Asp Lys 
340 345 350 



Lys Tyr Phe Leu Ala Arg Leu He Gin Ala Phe Ala Pro Gly He Pro 
355 360 365 



Gin Val Tyr Tyr Val Gly Leu Leu Ala Gly Lys Asn Asp Leu Lys Leu 
370 375 380 



Leu Glu Lys Thr Lys Glu Gly Arg Asn He Asn Arg His Tyr Tyr Ser 
385 390 395 400 



Ser Glu Glu He Ala His Glu Val Glu Arg Pro Val Val Lys Ala Leu 
405 410 415 



He Lys Leu Phe Ser Tyr Arg Asn Asn Ser Gin Ala Phe Asp Leu Asp 
420 425 430 



Gly Ser Leu Glu Thr Glu Val Leu Asp Asp His Thr He Val He Lys 
435 440 445 



Arg Ser Asn Gin Asp Lys Ser Ala Leu Ala Gin Ala Val He Asn Leu 
450 455 460 



Gin Asp Leu Thr Tyr Gin Val Thr Glu Asn Gly Gin Thr He Thr Phe 
465 470 475 480 

ffi»E#2 0 0 4-3 0 9 9 1 4 8 
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Glu 



<210> 7 

<211> 1470 

<212> DNA 

<213> Leuconostoc mesenteroides 



<220> 


























<221> CDS 


























<222> (1).. 


(1470) 
























<400> 7 


























atg gaa att 


caa aac 


aaa 


gca 


atg 


ttg 


ate 


act 


tat 


get 


gat 


teg 


ttg 


Met Glu He 


Gin Asn 


Lys 


Ala 


Met 


Leu 


He 


Thr 


Tyr 


Ala 


Asp 


Ser 


Leu 


1 


5 










10 










15 





ggc aaa aac tta aaa gat gtt cat caa gtc ttg aaa gaa gat att gga 96 
Gly Lys Asn Leu Lys Asp Val His Gin Val Leu Lys Glu Asp He Gly 
20 25 30 

gat gcg att ggt ggg gtt cat ttg ttg ect ttc ttc cet tea aca ggt 144 
Asp Ala He Gly Gly Val His Leu Leu Pro Phe Phe Pro Ser Thr Gly 
35 40 45 

gat egc ggt ttt gcg cca gee gat tat act cgt gtt gat gee gca ttt 192 
Asp Arg Gly Phe Ala Pro Ala Asp Tyr Thr Arg Val Asp Ala Ala Phe 
50 55 60 

ggt gat tgg gca gat gtc gaa gca ttg ggt gaa gaa tac tat ttg atg 240 
Gly Asp Trp Ala Asp Val Glu Ala Leu Gly Glu Glu Tyr Tyr Leu Met 
65 70 75 80 

ttt gac ttc atg att aac cat att tct cgt gaa tea gtg atg tat caa 288 
Phe Asp Phe Met He Asn His He Ser Arg Glu Ser Val Met Tyr Gin 
85 90 95 

gat ttt aag aag aat cat gac gat tea aag tat aaa gat ttc ttt att 336 
Asp Phe Lys Lys Asn His Asp Asp Ser Lys Tyr Lys Asp Phe Phe He 
100 105 110 

cgt tgg gaa aag ttc tgg gca aag gee ggc gaa aac cgt cca aca caa 384 
Arg Trp Glu Lys Phe Trp Ala Lys Ala Gly Glu Asn Arg Pro Thr Gin 
115 120 125 

gee gat gtt gac tta att tac aag cgt aaa gat aag gca cca aeg caa 432 
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Ala Asp Val Asp Leu He Tyr Lys Arg Lys Asp Lys Ala Pro Thr Gin 
130 135 140 

gaa ate act ttt gat gat ggc aca aca gaa aac ttg tgg aat act ttt 480 
Glu He Thr Phe Asp Asp Gly Thr Thr Glu Asn Leu Trp Asn Thr Phe 
145 150 155 160 

ggt gaa gaa caa att gac att gat gtt aat tea gee att gcc aag gaa 528 
Gly Glu Glu Gin He Asp He Asp Val Asn Ser Ala He Ala Lys Glu 
165 170 175 

ttt att aag aca acc ctt gaa gac atg gta aaa cat ggt get aac ttg 576 
Phe He Lys Thr Thr Leu Glu Asp Met Val Lys His Gly Ala Asn Leu 
180 185 190 

att egt ttg gat gee ttt geg tat gca gtt aaa aaa gtt gac aca aat 624 
He Arg Leu Asp Ala Phe Ala Tyr Ala Val Lys Lys Val Asp Thr Asn 
195 200 205 

gac tte tte gtt gag cea gaa ate tgg gac act ttg aat gaa gta cgt 672 
Asp Phe Phe Val Glu Pro Glu He Trp Asp Thr Leu Asn Glu Val Arg 
210 215 220 

gaa att ttg aca cca tta aag get gaa att.tta cea gaa att cat gaa 720 
Glu He Leu Thr Pro Leu Lys Ala Glu He Leu Pro Glu He His Glu 
225 230 235 240 

cat tac tea ate cet aaa aag ate aat gat cat ggt tac tte acc tat 768 
His Tyr Ser He Pro Lys Lys He Asn Asp His Gly Tyr Phe Thr Tyr 
245 250 255 

gac ttt gca tta cca atg aea acg ctt tac aca ttg tat tea ggt aag 816 
Asp Phe Ala Leu Pro Met Thr Thr Leu Tyr Thr Leu Tyr Ser Gly Lys 
260 265 270 

aea aat caa ttg gca aag tgg ttg aag atg tea cea atg aag caa tte 864 
Thr Asn Gin Leu Ala Lys Trp Leu Lys Met Ser Pro Met Lys Gin Phe 
275 280 285 

aea aea ttg gac acg cat gat ggt att ggt gtc gtt gat gee cgt gat 912 
Thr Thr Leu Asp Thr His Asp Gly He Gly Val Val Asp Ala Arg Asp 
290 295 300 

att eta act gat gat gaa att gac tac get tet gaa caa ctt tac aag 960 
He Leu Thr Asp Asp Glu He Asp Tyr Ala Ser Glu Gin Leu Tyr Lys 
305 310 315 320 

gtt gge geg aat gtc aaa aag aca tat tea tet get tea tac aac aac 1008 
Val Gly Ala Asn Val Lys Lys Thr Tyr Ser Ser Ala Ser Tyr Asn Asn 
325 330 335 

2004-3 0 99148 
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ctt gat att tac caa att aac tea act tat tat tea gea ttg gga aat 1056 
Leu Asp He Tyr Gin He Asn Ser Thr Tyr Tyr Ser Ala Leu Gly Asn 
340 345 350 

gat gat gea gea tae ttg ttg agt egt gtc tte eaa gtc ttt geg eet 1104 
Asp Asp Ala Ala Tyr Leu Leu Ser Arg Val Phe Gin Val Phe Ala Pro 
355 360 365 

gga att eca eaa att tat tae gtt ggt ttg ttg gea ggt gaa aac gat 1152 
Gly He Pro Gin He Tyr Tyr Val Gly Leu Leu Ala Gly Glu Asn Asp 
370 375 380 

ate gcg ctt ttg gag tea act aaa gaa ggt egt aat att aac egt eat 1200 
He Ala Leu Leu Glu Ser Thr Lys Glu Gly Arg Asn He Asn Arg His 
385 390 395 400 

tae tat aeg egt gaa gaa gtt aag tea gaa gtt aag ega eca gtt gtt 1248 
Tyr Tyr Thr Arg Glu Glu Val Lys Ser Glu Val Lys Arg Pro Val Val 
405 410 415 

get aac tta ttg aag eta ttg tea tgg egt aat gaa age cct gea ttt 1296 
Ala Asn Leu Leu Lys Leu Leu Ser Trp Arg Asn Glu Ser Pro Ala Phe 
420 425 430 

gat ttg get gge tea ate aca gtt gae aeg eea act gat aca aea att 1344 
Asp Leu Ala Gly Ser He Thr Val Asp Thr Pro Thr Asp Thr Thr He 
435 440 445 

gtg gtg aca egt eaa gat gaa aat ggt caa aac aaa get gta tta aca 1392 
Val Val Thr Arg Gin Asp Glu Asn Gly Gin Asn Lys Ala Val Leu Thr 
450 455 460 

gee gat gcg gee aac aaa act ttt gaa ate gtt gag aat ggt caa act 1440 
Ala Asp Ala Ala Asn Lys Thr Phe Glu He Val Glu Asn Gly Gin Thr 
465 470 475 480 

gtt atg age agt gat aat ttg act cag aac 1470 
Val Met Ser Ser Asp Asn Leu Thr Gin Asn 
485 490 



<210> 8 
<211> 490 
<212> PRT 

<213> Leuconostoe mesenteroides 
<400> 8 

Met Glu He Gin Asn Lys Ala Met Leu He Thr Tyr Ala Asp Ser Leu 
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10 



15 



Gly Lys Asn Leu Lys Asp Val His Gin Val Leu Lys Glu Asp He Gly 
20 25 30 



Asp Ala He Gly Gly Val His Leu Leu Pro Phe Phe Pro Ser Thr Gly 
35 40 45 



Asp Arg Gly Phe Ala Pro Ala Asp Tyr Thr Arg Val Asp Ala Ala Phe 
50 55 60. 



Gly Asp Trp Ala Asp Val Glu Ala Leu Gly Glu Glu Tyr Tyr Leu Met 
65 70 75 80 



Phe Asp Phe Met He Asn His He Ser Arg Glu Ser Val Met Tyr Gin 
85 90 95 



Asp Phe Lys Lys Asn His Asp Asp Ser Lys Tyr Lys Asp Phe Phe He 
100 105 110 



Arg Trp Glu Lys Phe Trp Ala Lys Ala Gly Glu Asn Arg Pro Thr Gin 
115 120 125 



Ala Asp Val Asp Leu He Tyr Lys Arg Lys Asp Lys Ala Pro Thr Gin 
130 135 140 



Glu He Thr Phe Asp Asp Gly Thr Thr Glu Asn Leu Trp Asn Thr Phe 
145 150 155 160 



Gly Glu Glu Gin He Asp He Asp Val Asn Ser Ala He Ala Lys Glu 
165 170 175 



Phe He Lys Thr Thr Leu Glu Asp Met Val Lys His Gly Ala Asn Leu 
180 185 190 



He Arg Leu Asp Ala Phe Ala Tyr Ala Val Lys Lys Val Asp Thr Asn 
195 200 205 
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Asp Phe Phe Val Glu Pro Glu He Trp Asp Thr Leu Asn Glu Val Arg 
210 215 220 



Glu He Leu Thr Pro Leu Lys Ala Glu He Leu Pro Glu He His Glu 
225 230 235 240 



His Tyr Ser He Pro Lys Lys He Asn Asp His Gly Tyr Phe Thr Tyr 
245 250 255 



Asp Phe Ala Leu Pro Met Thr Thr Leu Tyr Thr Leu Tyr Ser Gly Lys 
260 265 270 



Thr Asn Gin Leu Ala Lys Trp Leu Lys Met Ser Pro Met Lys Gin Phe 
275 280 285 



Thr Thr Leu Asp Thr His Asp Gly He Gly Val Val Asp Ala Arg Asp 
290 295 300 



He Leu Thr Asp Asp Glu He Asp Tyr Ala Ser Glu Gin Leu Tyr Lys 
305 310 315 320 



Val Gly Ala Asn Val Lys Lys Thr Tyr Ser Ser Ala Ser Tyr Asn Asn 
325 330 335 



Leu Asp He Tyr Gin He Asn Ser Thr Tyr Tyr Ser Ala Leu Gly Asn 
340 345 350 



Asp Asp Ala Ala Tyr Leu Leu Ser Arg Val Phe Gin Val Phe Ala Pro 
355 360 365 



Gly He Pro Gin He Tyr Tyr Val Gly Leu Leu Ala Gly Glu Asn Asp 
370 375 380 



He Ala Leu Leu Glu Ser Thr Lys Glu Gly Arg Asn He Asn Arg His 
385 390 395 400 



Tyr Tyr Thr Arg Glu Glu Val Lys Ser Glu Val Lys Arg Pro Val Val 
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405 410 415 



Ala Asn Leu Leu Lys Leu Leu Ser Trp Arg Asn Glu Ser Pro Ala Phe 
420 425 430 



Asp Leu Ala Gly Ser lie Thr Val Asp Thr Pro Thr Asp Thr Thr He 
435 440 445 



Val Val Thr Arg Gin Asp Glu Asn Gly Gin Asn Lys Ala Val Leu Thr 
450 455 460 



Ala Asp Ala Ala Asn Lys Thr Phe Glu He Val Glu Asn Gly Gin Thr 
465 470 475 480 



Val Met Ser Ser Asp Asn Leu Thr Gin Asn 
485 490 



<210> 9 

<211> 1467 

<212> DMA 

<213> Oenococcus oeni 



<220> 

<221> CDS 

<222> (1)..(1467) 

<400> 9 

atg ccg gtt aaa aat aaa gca atg ctg ate acc tat teg gat teg atg 48 
Met Pro Val Lys Asn Lys Ala Met Leu He Thr Tyr Ser Asp Ser Met 
15 10 15 

ggt aag aat ate aag gaa tta caa tae att tta gat aaa tat att gga 96 
Gly Lys Asn He Lys Glu Leu Gin Tyr He Leu Asp Lys Tyr He Gly 
20 25 30 

gac geg att ggt gga gtt eat ctg etg ect ttt ttt ceg tea ace 144 
Asp Ala He Gly Gly Val His Leu Leu Pro Phe Phe Pro Ser Thr Gly 
35 40 45 

gat cgt ggt ttt geg cce teg gat tae act egt gtc aat ceg gat ttc 192 
Asp Arg Gly Phe Ala Pro Ser Asp Tyr Thr Arg Val Asn Pro Asp Phe 
50 55 60 
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ggt gat tgg gag gat gtc gag gaa ctt gga aaa aag tat tat tta atg 240 
Gly Asp Trp Glu Asp Val Glu Glu Leu Gly Lys Lys Tyr Tyr Leu Met 
65 70 75 80 

ttt gat ttc atg att aat cac att tec cgt gaa teg att atg tat eaa 288 
Phe Asp Phe Met He Asm His He Ser Arg Glu Ser He Met Tyr Gin 
85 90 95 

gat ttc aag gaa aaa aag gat get tec age tac aag gac ttt ttt att 336 
Asp Phe Lys Glu Lys Lys Asp Ala Ser Ser Tyr Lys Asp Phe Phe He 
100 105 110 

cgt tgg gaa aag ttc tgg ccg aaa gga cgc ccg acg aag gee gat ate 384 
Arg Trp Glu Lys Phe Trp Pro Lys Gly Arg Pro Thr Lys Ala Asp He 
115 120 125 

gat tta att tac aaa aga aaa gat aag gcg ccg att cag ggg att act 432 
Asp Leu He Tyr Lys Arg Lys Asp Lys Ala Pro He Gin Gly He Hir 
130 135 140 

ttt gea gac ggc agt eaa gaa cat ctt tgg aat act ttt ggc gat gag 480 
Phe Ala Asp Gly Ser Gin Glu His Leu Trp Asn Thr Phe Gly Asp Glu 
145 150 155 160 

cag ate gat att aac gtg aag tec aaa gtt get cag gaa ttt ttt aaa 528 
Gin He Asp He Asn Val Lys Ser Lys Val Ala Gin Glu Phe Phe Lys 
165 170 175 

gat act tta cag tea atg gtt aag cac ggt gcg gat ttg att cgc ctg 576 
Asp Thr Leu Gin Ser Met Val Lys His Gly Ala Asp Leu He Arg Leu 
180 185 190 

gat gee ttt get tat gea att aaa aag att gat act aat gac ttc ttt 624 
Asp Ala Phe Ala Tyr Ala He Lys Lys He Asp Thr Asn Asp Phe Phe 
195 200 205 

att gaa ccg gaa att tgg gat tta ctg gaa tea gtt egg aag att etc 672 
He Glu Pro Glu He Trp Asp Leu Leu Glu Ser Val Arg Lys He Leu 
210 215 220 

gac cec eta cat get gaa att tta ccg gaa att tat gaa cat tac aca 720 
Asp Pro Leu His Ala Glu He Leu Pro Glu He Tyr Glu His Tyr Thr 
225 230 235 240 

ate ccg gee aaa ata aat gag tat ggt tac ttt ace tat gat ttt gtt 768 
He Pro Ala Lys He Asn Glu Tyr Gly Tyr Phe Thr Tyr Asp Phe Val 
245 250 255 

tta cct ctg gta att ttg tac act ctt tat tet gga aat cec aag caa 816 
Leu Pro Leu Val He Leu Tyr Thr Leu Tyr Ser Gly Asn Pro Lys Gin 
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#02 0 0 3-3 1 3 3 0 5 ^-'J : 24/ 



260 265 270 

ttg gcc aaa tgg ttg aaa atg tea cca aaa aaa cag ttt acg act ctt 864 
Leu Ala Lys Trp Leu Lys Met Ser Pro Lys Lys Gin Phe Thr Thr Leu 
275 280 285 

gat act cat gat gga ate ggg gtt gtt gat get cgc gat att tta act 912 
Asp Thr His Asp Gly He Gly Val Val Asp Ala Arg Asp He Leu Thr 
290 . 295 300 

gat gag gaa ate gac tat act tec agt gaa ctg tat aaa gtt ggt geg 960 
Asp Glu Glu lie Asp Tyr Thr Ser Ser Glu Leu Tyr Lys Val Gly Ala 
305 310 315 320 

aac gtc aaa c^ act tat tea tet gcg gcc tat aat aat ttg gat att 1008 
Asn Val Lys Arg Thr Tyr Ser Ser Ala Ala Tyr Asn Asn Leu Asp He 
325 330 335 

tac cag att aac teg aec tat tat tea get ctt ggc aat gat gac aaa 1056 
Tyr Gin He Asn Ser Thr Tyr Tyr Ser Ala Leu Gly Asn Asp Asp Lys 
340 345 350 

gee tat ttg ctt gcc egt gea ata caa att ttt gee eeg gga att cca 1104 
Ala Tyr Leu Leu Ala Arg Ala He Gin He Phe Ala Pro Gly He Pro 
355 360 365 

eaa ate tat tac gea ggc ctg ctg get ggt gaa aac gat ttg gat ttg . 1152 
Gin He Tyr Tyr Ala Gly Leu Leu Ala Gly Glu Asn Asp Leu Asp Leu 
370 375 380 

ttg gaa aag ace aag gaa gga cgc aat ata aat cgt cat tat tac agt 1200 
Leu Glu Lys Thr Lys Glu Gly Arg Asn He Asn Arg His Tyr Tyr Ser 
385 390 395 400 

gaa gaa gaa gtt gee aat gaa gtg cag aga cca att gtt gcc tgc eta 1248 
Glu Glu Glu Val Ala Asn Glu Val Gin Arg Pro He Val Ala Cys Leu 
405 410 415 

ctg aaa ttg ttg get tgg cgc aat cgc agt gcc get ttt gat ctt caa 1296 
Leu Lys Leu Leu Ala Trp Arg Asn Arg Ser Ala Ala Phe Asp Leu Gin 
420 425 430 

gga gat att eaa gtc age gea ace gac aaa aat gaa ate aaa att att 1344 
Gly Asp He Gin Val Ser Ala Thr Asp Lys Asn Glu He Lys He He 
435 ■ 440 445 

cga act tea ace aat ggc eaa gac ace geg gaa tta ace get aat gtg 1392 
Arg Thr Ser Thr Asn Gly Gin Asp Thr Ala Glu Leu Thr Ala Asn Val 
450 455 460 
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get eta aaa ace ttt act ata aag gaa aat gat aaa att att tta att 1440 
Ala Leu Lys Thr Phe Thr He Lys Glu Asn Asp Lys He He Leu He 
465 470 475 480 

gaa gat cag act gat aca aag gat ate 1467 
Glu Asp Gin Thr Asp Thr Lys Asp He 
485 



<210> 10 

<211> 489 

<212> PRT 

<213> Oenococeus oeni 

<400> 10 

Met Pro Val Lys Asn Lys Ala Met Leu He Thr Tyr Ser Asp Ser Met 
1 5 10 15 



Gly Lys Asn He Lys Glu Leu Gin Tyr He Leu Asp Lys Tyr He Gly 
20 25 30 



Asp Ala He Gly Gly Val His Leu Leu Pro Phe Phe Pro Ser Thr Gly 
35 40 45 



Asp Arg Gly Phe Ala Pro Ser Asp Tyr Thr Arg Val Asn Pro Asp Phe 
50 55 60 



Gly Asp Trp Glu Asp Val Glu Glu Leu Gly Lys Lys Tyr Tyr Leu Met 
65 70 75 80 



Phe Asp Phe Met He Asn His He Ser Arg Glu Ser He Met Tyr Gin 
85 90 95 



Asp Phe Lys Glu Lys Lys Asp Ala Ser Ser Tyr Lys Asp Phe Phe He 
100 105 110 



Arg Trp Glu Lys Phe Trp Pro Lys Gly Arg Pro Thr Lys Ala Asp He 
115 120 125 



Asp Leu He Tyr Lys Arg Lys Asp Lys Ala Pro He Gin Gly He Thr 
130 135 140 
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Phe Ala Asp Gly Ser Gin Glu His Leu Trp Asn Thr Phe Gly Asp GIu 
145 150 155 160 



Gin He Asp He Asn Val Lys Ser Lys Val Ala Gin Glu Phe Phe Lys 
165 170 175 



Asp Thr Leu Gin Ser Met Val Lys His Gly Ala Asp Leu He Arg Leu 
180 185 190 



Asp Ala Phe Ala Tyr Ala lie Lys Ljrs He Asp Hir Asn Asp Phe Phe 
195 200 205 



He Glu Pro Glu He Trp Asp Leu Leu Glu Ser Val Arg Lys He Leu 
210 215 220 



Asp Pro Leu His Ala Glu He Leu Pro Glu He Tyr Glu His Tyr Thr 
225 230 235 240 



He Pro Ala Lys He Asn Glu Tyr Gly Tyr Phe Thr Tyr Asp Phe Val 
245 250 255 



Leu Pro Leu Val He Leu Tyr Thr Leu Tyr Ser Gly Asn Pro Lys Gin 
260 265 270 



Leu Ala Lys Trp Leu Lys Met Ser Pro Lys Lys Gin Phe Thr Thr Leu 
275 280 285 



Asp Thr His Asp Gly He Gly Val Val Asp Ala Arg Asp He Leu Thr 
290 295 300 



Asp Glu Glu He Asp Tyr Thr Ser Ser Glu Leu Tyr Lys Val Gly Ala 
305 310 315 320 



Asn Val Lys Arg Thr Tyr Ser Ser Ala Ala Tyr Asn Asn Leu Asp He 
325 330 335 



.aiiiE#2 004-3099148 



#J12 003-313305 



^-9: 27/ 



Tyr Gin lie Asn Ser Thr Tyr Tyr Ser Ala Leu Gly Asn Asp Asp Lys 
340 345 350 



Ala Tyr Leu Leu Ala Arg Ala He Gin He Phe Ala Pro Gly He Pro 
355 360 365 



Gin He Tyr Tyr Ala Gly Leu Leu Ala Gly Glu Asn Asp Leu Asp Leu 
370 375 380 



Leu Glu Lys Thr Lys Glu Gly Arg Asn He Asn Arg His Tyr Tyr Ser 
385 390 395 400 



Glu Glu Glu Val Ala Asn Glu Val Gin Arg Pro He Val Ala Cys Leu 
405 410 415 



Leu Lys Leu Leu Ala Trp Arg Asn Arg Ser Ala Ala Phe Asp Leu Gin 
420 425 430 



Gly Asp He Gin Val Ser Ala Thr Asp Lys Asn Glu He Lys He He 
435 440 . 445 



Arg Thr Ser Thr Asn Gly Gin Asp Thr Ala Glu Leu Thr Ala Asn Val 
450 455 460 



Ala Leu Lys Thr Phe Thr He Lys Glu Asn Asp Lys He He Leu He 
465 470 475 480 



Glu Asp Gin Thr Asp Thr Lys Asp He 
485 



<210> 11 

<211> 1524 

<212> DMA 

<213> Bifidobacterium longum 



<220> 

<221> CDS 

<222> (1)..(1524) 
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<400> 11 

atg aaa aac aaa gtg caa etc ate aea tac gee gat cgt etc ggc gat 48 
Met Lys Asn Lys Val Gin Leu He Thr Tyr Ala Asp Arg Leu Gly Asp 
15 10 15 

ggc act ctt age teg atg ace gac ate etg cge ace ege ttc gac ggc 96 
Gly Thr Leu Ser Ser Met Thr Asp He Leu Arg Thr Arg Phe Asp Gly 
20 25 30 

gtg tat gac ggc gtg cat ate etg ccg ttc ttc act ecg ttc gat ggt 144 
Val Tyr Asp Gly Val His He Leu Pro Phe Phe Thr Pro Phe Asp Gly 
35 40 45 

gcg gat gea ggc ttc gac ccg ate gac eat ace aaa gtc gac gaa cgt 192 
Ala Asp Ala Gly Phe Asp Pro He Asp His "nir Lys Val Asp Glu Arg 
50 55 60 

etc ggc age tgg gac gac gtc gee gaa etc tec aag ace cac aac ate 240 
Leu Gly Ser Trp Asp Asp Val Ala Glu Leu Ser Lys Thr His Asn He 
65 70 75 80 

atg gtc gac gee ate gtc aac cac atg agt tgg gaa tec aag cag ttc 288 
Met Val Asp Ala He Val Asn His Met Ser Trp Glu Ser Lys Gin Phe 
85 90 95 

caa gat gtg ctt gaa aaa ggt gag gaa tec gag tat tac ecg atg ttt 336 
Gin Asp Val Leu Glu Lys Gly Glu Glu Ser Glu Tyr Tyr Pro Met Phe 
100 105 110 

etg ace atg age tee gtg ttc ccg aac ggc gee acc gaa gag gac etg 384 
Leu Thr Met Ser Ser Val Phe Pro Asn Gly Ala Thr Glu Glu Asp Leu 
115 120 125 

gee ggc ate tac cgt ccg cgt ccg ggc etg ccg ttc acc cac tac aag 432 
Ala Gly He Tyr Arg Pro Arg Pro Gly Leu Pro Phe Thr His Tyr Lys 
130 135 140 

ttc gee ggc aag acg cgc ttg gtc tgg gtg age ttc ace ecg cag cag 480 
Phe Ala Gly Lys Thr Arg Leu Val Trp Val Ser Phe Thr Pro Gin Gin 
145 150 155 160 

gtt gat att gac ace gat tec gac gag ggc tgg gaa tac etc atg teg 528 
Val Asp He Asp Thr Asp Ser Asp Glu Gly Trp Glu Tyr Leu Met Ser 
165 170 175 

att ttc gac cag atg gee gee tct cac gtc age tac ate cgc etc gac 576 
He Phe Asp Gin Met Ala Ala Ser His Val Ser Tyr He Arg Leu Asp 
180 185 190 

gee gtc ggc tat ggc gee aag gaa gee age acc age tge ttc atg acc 624 
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Ala Val Gly Tyr Gly Ala Lys Glu Ala Ser Thr Ser Cys Phe Met Thr 
195 200 205 

ccc aag acc ttt aag etc ate tec cgt ctg cgc gag gag ggc gtc aag 672 
Pro Lys Thr Phe Lys Leu lie Ser Arg Leu Arg Glu Glu Gly Val Lys 
210 215 220 

cgc ggc ett gaa ate etc ate gag gtt cac age tat tac aag aag eag 720 
Arg Gly Leu Glu He Leu lie Glu Val His Ser Tyr Tyr Lys Lys Gin 
225 230 235 240 

gtg gag ate gee tec aag gtg gac ege gtc tac gat ttc gee ctg ecg 768 
Val Glu He Ala Ser Lys Val Asp Arg Val Tyr Asp Phe Ala Leu Pro 
245 250 255 

ecg ctg ett ctg cac teg ctg ttc acc ggt cac gtc gaa ccc gtg gee 816 
Pro Leu Leu Leu His Ser Leu Phe Thr Gly His Val Glu Pro Val Ala 
260 265 270 

cac tgg ace gag ate cgc ecg aac aac gee gtc acc gtg etc gat aeg 864 
His Trp Thr Glu He Arg Pro Asn Asn Ala Val Thr Val Leu Asp Thr 
275 280 285 

cac gat ggc ate ggc gtg ate gac ate ggc tec gac eag etc gac ege 912 
His Asp Gly He Gly Val He Asp He Gly Ser Asp Gin Leu Asp Arg 
290 295 300 

tec etc aag gge etc gtg ece gac gag gac gtc gac aac ctg gtc aac 960 
Ser Leu Lys Gly Leu Val Pro Asp Glu Asp Val Asp Asn Leu Val Asn 
305 310 315 320 

acc ate eat gee aac acc cac ggc gaa tee eag gee gee ace ggt gee 1008 
Thr He His Ala Asn Thr His Gly Glu Ser Gin Ala Ala Thr Gly Ala 
325 330 335 

gcc gcg tee aac etc gac etc tac eag gtc aac tec aeg tac tac teg 1056 
Ala Ala Ser Asn Leu Asp Leu Tyr Gin Val Asn Ser Thr Tyr Tyr Ser 
340 345 350 

gee etc gge tgc aac gac eag cac tac ttg gcc gcc ege gee gtg cag 1104 
Ala Leu Gly Cys Asn Asp Gin His Tyr Leu Ala Ala Arg Ala Val Gin 
355 360 365 

ttc ttc ctg ecg gge gtg ecg cag gtc tac tac gtg gge gcg etc gcc 1152 
Phe Phe Leu Pro Gly Val Pro Gin Val Tyr Tyr Val Gly Ala Leu Ala 
370 375 380 

ggc ege aac gac atg gaa ctg ctg cgc cgc acc aac aac ggc ege gac 1200 
Gly Arg Asn Asp Met Glu Leu Leu Arg Arg Thr Asn Asn Gly Arg Asp 
385 390 395 400 
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ate aac cgc cac tac tac tec aee gee gaa ate gat gaa aac ete gaa 1248 
He Asn Arg His Tyr Tyr Ser Thr Ala Glu He Asp Glu Asn Leu Glu 
405 410 415 

cgc ccg gtg gtc aag gcc ctg aac gee ctg gee aag tte cgc aac gag 1296 
Arg Pro Val Val Lys Ala Leu Asn Ala Leu Ala Lys Phe Arg Asn Glu 
420 425 430 

ctg tct gca tte gat ggc gag tte age tac gag gtc gat ggc gae acg 1344 
Leu Ser Ala Phe Asp Gly Glu Phe Ser Tyr Glu Val Asp Gly Asp Thr 
435 440 445 

tec ate aee tte cgc tgg aee gcc gcc gae ggc gcg tec acg gcc gee 1392 
Ser He Thr Phe Arg Trp Thr Ala Ala Asp Gly Ala Ser Thr Ala Ala 
450 455 460 

etc ace tte gag cec gga cgc ggc etc ggc aca gae aac gee ace eeg 1440 
Leu Thr Phe Glu Pro Gly Arg Gly Leu Gly Thr Asp Asn Ala Thr Pro 
465 470 475 480 

gtc gcc age ett gee tgg age gat gcc gee ggc gae cac gaa ace cae 1488 
Val Ala Ser Leu Ala Trp Ser Asp Ala Ala Gly Asp His Glu Thr His 
• 485 490 495 

gat ctg etc gee aac ccg ccg att gee gat ate gae 1524 
Asp Leu Leu Ala Asn Pro Pro He Ala Asp He Asp 
500 505 



<210> 12 

<211> 508 
<212> PRT 

<213> Bifidobacterium longum 
<400> 12 

Met Lys Asn Lys Val Gin Leu He Thr Tyr Ala Asp Arg Leu Gly Asp 
15 10 15 



Gly Thr Leu Ser Ser Met Thr Asp He Leu Arg Thr Arg Phe Asp Gly 
20 25 30 



Val Tyr Asp Gly Val His He Uu Pro Phe Phe Thr Pro Phe Asp Gly 
35 40 45 



Ala Asp Ala Gly Phe Asp Pro He Asp His Thr Lys Val Asp Glu Arg 
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50 55 60 



Leu Gly Ser Trp Asp Asp Val Ala Glu Leu Ser Lys Thr His Asn He 
65 70 75 80 



Met Val Asp Ala He Val Asn His Met Ser Trp Glu Ser Lys Gin Phe 
85 90 95 



Gin Asp Val Leu Glu Lys Gly Glu Glu Ser Glu Tyr Tyr Pro Met Phe 
100 105 110 



Leu Thr Met Ser Ser Val Phe Pro Asn Gly Ala Thr Glu Glu Asp Leu 
115 120 125 



Ala Gly He Tyr Arg Pro Arg Pro Gly Leu Pro Phe Thr His Tyr Lys 
130 135 140 



Phe Ala Gly Lys Thr Arg Leu Val Trp Val Ser Phe Thr Pro Gin Gin 
145 150 155 160 



Val Asp He Asp Thr Asp Ser Asp Glu Gly Trp Glu Tyr Leu Met Ser 
165 170 175 



He Phe Asp Gin Met Ala Ala Ser His Val Ser Tyr He Arg Leu Asp 
180 185 190 



Ala Val Gly Tyr Gly Ala Lys Glu Ala Ser Thr Ser Cys Phe Met Thr 
195 200 205 



Pro Lys Thr Phe Lys Leu He Ser Arg Leu Arg Glu Glu Gly Val Lys 
210 215 220 



Arg Gly Leu Glu He Leu He Glu Val His Ser Tyr Tyr Lys Lys Gin 
225 230 235 240 



Val Glu He Ala Ser Lys Val Asp Arg Val Tyr Asp Phe Ala Leu Pro 
245 250 255 
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Pro Leu Leu Leu His Ser Leu Phe Thr Gly His Val Glu Pro Val Ala 
260 265 270 



His Trp Thr Glu He Arg Pro Asn Asn Ala Val Thr Val Leu Asp Thr 
275 280 285 



His Asp Gly He Gly Val He Asp He Gly Ser Asp Gin Leu Asp Arg 
290 295 300 



Ser Leu Lys Gly Leu Val Pro Asp Glu Asp Val Asp Asn Leu Val Asn 
305 310 315 320 



Thr He His Ala Asn Thr His Gly Glu Ser Gin Ala Ala Thr Gly Ala 
325 330 335 



Ala Ala Ser Asn Leu Asp Leu Tyr Gin Val Asn Ser Thr Tyr Tyr Ser 
340 345 350 



Ala Leu Gly Cys Asn Asp Gin His Tyr Leu Ala Ala Arg Ala Val Gin 
355 360 365 



Phe Phe Leu Pro Gly Val Pro Gin Val Tyr Tyr Val Gly Ala Leu Ala 
370 375 380 



Gly Arg Asn Asp Met Glu Leu Leu Arg Arg Thr Asn Asn Gly Arg Asp 
385 390 395 400 



He Asn Arg His Tyr Tyr Ser Thr Ala Glu He Asp Glu Asn Leu Glu 
405 410 415 



Arg Pro Val Val Lys Ala Leu Asn Ala Leu Ala Lys Phe Arg Asn Glu 
420 425 430 



Leu Ser Ala Phe Asp Gly Glu Phe Ser Tyr Glu Val Asp Gly Asp Thr 
435 440 445 



Ser He Thr Phe Arg Trp Thr Ala Ala Asp Gly Ala Ser Thr Ala Ala 
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450 455 460 



Leu Thr Phe Glu Pro Gly Arg Gly Leu Gly Thr Asp Asn Ala Thr Pro 
465 470 475 480 



Val Ala Ser Leu Ala Trp Ser Asp Ala Ala Gly Asp His Glu Thr His 
485 490 , 495 



Asp Leu Leu Ala Asn Pro Pro He Ala Asp He Asp 
500 . 505 



<210> 13 

<211> 1464 

<212> DM 

<213> Agrobacterium vitis 



<220> 

<221> CDS 

<222> (1)..(1464) 

<400> 13 

atg aaa aac agt gta caa ctt ate acc tac gtc gac egg tta age gga 48 
Met Lys Asn Ser Val Gin Leu He Thr Tyr Val Asp Arg Leu Ser Gly 
15 10 15 

ggt ggt ttc ccc gag ttg aga get ttg ete gae ggg agg eta caa gge 96 
Gly Gly Phe Pro Glu Leu Arg Ala Leu Leu Asp Gly Arg Leu Gin Gly 
20 25 30 

etg ttc gge ggc gtc eat gee ttg eet ttc ttc aac ccg ate gae gge 144 
Leu Phe Gly Gly Val His Ala Leu Pro Phe Phe Asn Pro He Asp Gly 
35 40 45 

get gat gee ggg ttc gat ccc ace gat cac acg att gte gat cet cge 192 
Ala Asp Ala Gly Phe Asp Pro Thr Asp His Thr He Val Asp Pro Arg 
50 55 60 

etc ggt age tgg gat gat gtt egc gee etc gee ggc tee gtg gag ate 240 
Leu Gly Ser Trp Asp Asp Val Arg Ala Leu Ala Gly Ser Val Glu He 
65 70 75 80 

atg gee gat etc att gte aac cat gte teg gcg caa teg age tgg ttc 288 
Met Ala Asp Leu He Val Asn His Val Ser Ala Gin Ser Ser Trp Phe 
85 90 95 
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cag gac ttc ate gca aaa gga tct gat tea gaa tte gca gac atg ttc 336 
Gin Asp Phe He Ala Lys Gly Ser Asp Ser Glu Phe Ala Asp Met Phe 
100 105 110 

atg aea ttt ggc aag gee ttt ccc cgt ggt gee age gag cag gat cte 384 
Met Thr Phe Gly Lys Ala Phe Pro Arg Gly Ala Ser Glu Gin Asp Leu 
115 120 125 

ctg aat ate tat egg cca cgc ctg gge tge egt ttt caa agg cea cgc 432 
Leu Asn He Tyr Arg Pro Arg Leu Gly Cys Arg Phe Gin Arg Pro Arg 
130 135 140 

ttg cag att ggc age cag egg atg ctg tgg ace aca ttc ace ccc caa 480 
Leu Gin He Gly Ser Gin Arg Met Leu Trp Thr Thr Phe Thr Pro Gin 
145 150 155 160 

•cag ate gac ate gat gtc cae agt gee cat ggc get tta tac ctg gag 528 
Gin He Asp He Asp Val His Ser Ala His Gly Ala Leu Tyr Leu Glu 
165 170 175 

act ate etc gat cgc ttt get gaa gee aac gtg acg gca ate cgc etc 576 
Thr He Leu Asp Arg Phe Ala Glu Ala Asn Val Thr Ala He Arg Leu 
180 185 190 ' 

gat gee gee ggc tac geg ate aag aag gee gga ace agt tge ttc atg 624 
Asp Ala Ala Gly Tyr Ala He Lys Lys Ala Gly Thr Ser Cys Phe Met 
195 200 205 

att gat gag ace tat gee ttc ctt gee aag ctg gee gag aag gca egg 672 
He Asp Glu Thr Tyr Ala Phe Leu Ala Lys Leu Ala Glu Lys Ala Arg 
210 215 220 

gat cgc ggg atg gag gtt ctt gtc gaa att cae age tac tat cgt gac 720 
Asp Arg Gly Met Glu Val Leu Val Glu He His Ser Tyr Tyr Arg Asp 
225 230 235 240 

cag ate gaa ate gee age aag gtt gac cgc gta tac gat ttt gcg ctg 768 
Gin He Glu He Ala Ser Lys Val Asp Arg Val Tyr Asp Phe Ala Leu 
245 250 255 

eeg cca ctg ata ttg cat tea ttg ttc acg ggc gat geg aca geg ctg 816 
Pro Pro Leu He Leu His Ser Leu Phe Thr Gly Asp Ala Thr Ala Leu 
260 265 270 

gcg cgt tgg ctg gag ate age cet cae aac gca ate ace gtc etc gac 864 
Ala Arg Trp Leu Glu He Ser Pro His Asn Ala He Thr Val Leu Asp 
275 280 285 

act cac gac ggg ate ggc gtc ate gat gtc ggc gcg cae agt gat gge 912 
Thr His Asp Gly He Gly Val He Asp Val Gly Ala His Ser Asp Gly 
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290 



295 



300 



cga ccc gga ctt ttg gaa ccg cag gca ate gac cat ctg gtc gag gag 
Arg Pro Gly Leu Leu Glu Pro Gin Ala He Asp His Leu Val Glu Glu 
305 310 315 320 

att cac agg cgc tea gag gga eag age egt ttg gca aca gge get gca 
He His Arg Arg Ser Glu Gly Gin Ser Arg Leu Ala Thr Gly Ala Ala 
325 330 335 

gcc tct aac ctg gac etc tat cag gtg aac tgc ace tat tac gac gcg 
Ala Ser Asn Leu Asp Leu Tyr Gin Val Asn Cys Thr Tyr Tyr Asp Ala 
340 345 350 

etc ggc cgt aac gac gac gac tac etc ate gcc cgc gca ate eag ttt 
Leu Gly Arg Asn Asp Asp Asp Tyr Leu He Ala Arg Ala He Gin Phe 
355 360 365 

ttc gca ccc ggt ate ccg caa gtc tat tac gtc ggc etc ctg gg^ ggg 
Phe Ala Pro Gly He Pro Gin Val Tyr Tyr Val Gly Leu Leu Gly Gly 
370 375 380 

ate aat gac atg gaa ttg ctg gga aag aeg ggc gtc ggg cgt gac ate 
He Asn Asp Met Glu Leu Leu Gly Lys Thr Gly Val Gly Arg Asp He 
385 390 395 400 

aat egg cac ttt tac gaa gac egg gaa att gat etc get ctt gaa teg 
Asn Arg His Phe Tyr Glu Asp Arg Glu He Asp Leu Ala Leu Glu Ser 
405 410 415 



960 



1008 



1056 



1104 



1152 



1200 



1248 



ccg etc gtc aaa cga ctg teg gac ttg ate cgc ttc cgt aac acc cat 1296 
Pro Leu Val Lys Arg Leu Ser Asp Leu He Arg Phe Arg Asn Thr His 
420 425 430 

ccg gcc ttc aat gga teg ttc gag gta gca ace gat gac acc gga age 1344 
Pro Ala Phe Asn Gly Ser Phe Glu Val Ala Thr Asp Asp Thr Gly Ser 
435 440 445 

ctt gtt tta age tgg aat etc aac ace gag ttt get caa eta gta gtt 1392 
Leu Val Leu Ser Trp Asn Leu Asn Thr Glu Phe Ala Gin Leu Val Val 
450 455 460 

teg ttc tct caa ggc aag gca acg ate aeg get tea gge tgc tac gat 1440 
Ser Phe Ser Gin Gly Lys Ala Thr He Thr Ala Ser Gly Cys Tyr Asp 
465 470 475 480 

ttc aca ttc tea gga gcg ate gca 1464 
Phe Thr Phe Ser Gly Ala He Ala 
485 
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<210> 14 
<211> 488 
<212> PRT 

<213> Agrobacterium vitis 
<400> 14 

Met Lys Asn Ser Val Gin Leu lie Thr Tyr Val Asp Arg Leu Ser Gly 
15 10 15 



Gly Gly Phe Pro Glu Leu Arg Ala Leu Leu Asp Gly Arg Leu Gin Gly 

20 25 30 



Leu Phe Gly Gly Val His Ala Leu Pro Phe Phe Asn Pro He Asp Gly 
35 40 45 



Ala Asp Ala Gly Phe Asp Pro Thr Asp His Thr He Val Asp Pro Arg 
50 55 60 



Leu Gly Ser Trp Asp Asp Val Arg Ala Leu Ala Gly Ser Val Glu He 
65 70 75 80 



Met Ala Asp Leu He Val Asn His Val Ser Ala Gin Ser Ser Trp Phe 
85 90 95 



Gin Asp Phe He Ala Lys Gly Ser Asp Ser Glu Phe Ala Asp Met Phe 

100 105 no 



Met Thr Phe Gly Lys Ala Phe Pro Arg Gly Ala Ser Glu Gin Asp Leu 
115 120 125 



Leu Asn He Tyr Arg Pro Arg Leu Gly Cys Arg Phe Gin Arg Pro Arg 
130 135 140 



Leu Gin He Gly Ser Gin Arg Met Leu Trp Thr Thr Phe Thr Pro Gin 
145 150 155 160 



Gin He Asp He Asp Val His Ser Ala His Gly Ala Leu Tyr Leu Glu 
165 170 175 
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Thr He Leu Asp Arg Phe Ala Glu Ala Asn Val Thr Ala He Arg Leu 
180 185 190 



Asp Ala Ala Gly Tyr Ala He Lys Lys Ala Gly Thr Ser Cys Phe Met 
195 200 205 



He Asp Glu Thr Tyr Ala Phe Leu Ala Lys Leu Ala Glu Lys Ala Arg 
210 215 220 



Asp Arg Gly Met Glu Val Leu Val Glu He His Ser Tyr Tyr Arg Asp 
225 230 235 240 



Gin He Glu He Ala Ser Lys Val Asp Arg Val Tyr Asp Phe Ala Leu 
245 250 255 



Pro Pro Leu He Leu His Ser Leu Phe Thr Gly Asp Ala Thr Ala Leu 
260 265 270 



Ala Arg Trp Leu Glu He Ser Pro His Asn Ala He Thr Val Leu Asp 
275 280 285 



Thr His Asp Gly He Gly Val He Asp Val Gly Ala His Ser Asp Gly 
290 295 300 



Arg Pro Gly Leu Leu Glu Pro Gin Ala He Asp His Leu Val Glu Glu 
305 310 315 320 



He His Arg Arg Ser Glu Gly Gin Ser Arg Leu Ala Thr Gly Ala Ala 
325 330 335 



Ala Ser Asn Leu Asp Leu Tyr Gin Val Asn Cys Thr Tyr Tyr Asp Ala 
340 345 350 



Leu Gly Arg Asn Asp Asp Asp Tyr Leu He Ala Arg Ala He Gin Phe 
355 360 365 
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Phe Ala Pro Gly He Pro Gin Val Tyr Tyr Val Gly Leu Leu Gly Gly 
370 375 380 



He Asn Asp Met Glu Leu Leu Gly Lys Thr Gly Val Gly Arg Asp He 
385 390 395 400 



Asn Arg His Phe Tyr Glu Asp Arg Glu He Asp Leu Ala Leu Glu Ser 
405 410 415 



Pro Leu Val Lys Arg Leu Ser Asp Leu He Arg Phe Arg Asn Thr His 
420 425 430 



Pro Ala Phe Asn Gly Ser Phe Glu Val Ala Thr Asp Asp Thr Gly Ser 
435 440 445 



Leu Val Leu Ser Trp Asn Leu Asn Thr Glu Phe Ala Gin Leu Val Val 
450 455 460 



Ser Phe Ser Gin Gly Lys Ala Thr He Thr Ala Ser Gly Cys Tyr Asp 
465 470 475 480 



Phe Thr Phe Ser Gly Ala He Ala 
485 



<210> 15 

<211> 1491 

<212> DNA 

<213> Pseudomonas saccharophila 



<220> 

<221> CDS 

<222> (1)..(1491) 

<400> 15 

atg aag aac caa gtc caa etc ate acc tac gtc gat cgc ctt ggc ggc 48 
Met Lys Asn Gin Val Gin Leu He Thr Tyr Val Asp Arg Leu Gly Gly 
15 10 15 

cag cgc gac ggc gcc gac ctg get egg ctg aag aaa ttg etc tgc gag 96 
Gin Arg Asp Gly Ala Asp Leu Ala Arg Leu Lys Lys Leu Leu Cys Glu 
20 25 30 
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cct ggc cag ccg ctg gcg gat gtg ttc ggc ggc gtg cat ctg ctg ccc 144 
Pro Gly Gin Pro Leu Ala Asp Val Phe Gly Gly Val His Leu Leu Pro 
35 40 45 

ttc ttc cat gcc ate gac ggt gcc gat gcc ggc ttc gac ccc ata gac 192 
Phe Phe His Ala He Asp Gly Ala Asp Ala Gly Phe Asp Pro He Asp 
50 55 60 

cac acc ctg gtc gat ccg cgc ctg ggc gac tgg tec gac ate aag gcc 240 
His Hit Leu Val Asp Pro Arg Leu Gly Asp Trp Ser Asp He Lys Ala 
65 70 75 80 

ctg acc gag ggc etc gaa gtg atg ggc gac gtc ate gtc aac cac atg 288 
Leu Thr Glu Gly Leu Glu Val Met Gly Asp Val He Val Asn His Met 
85 90 95 

tec age gag teg ccg cag ttc cag gac ttc tee gee aag ggc cgt gaa 336 
Ser Ser Glu Ser Pro Gin Phe Gin Asp Phe Ser Ala Lys Gly Arg Glu 
100 105 110 

teg gee tac gac ggt ctg ttc ctg aeg ttg gac gcg gta ttc ccg aac 384 
Ser Ala Tyr Asp Gly Leu Phe Leu Thr Leu Asp Ala Val Phe Pro Asn 
115 120 125 

ggc gcg acc gag egg gac ctg etc act gtc tac cgc ccc cgc ccc ggg 432 
Gly Ala Thr Glu Arg Asp Leu Leu Thr Val Tyr Arg Pro Arg Pro Gly 
130 135 140 

cct gee get gag eta tgc gac get gaa gaa egg ega gcg cgc ate ctg 480 
Pro Ala Ala Glu Leu Cys Asp Ala Glu Glu Arg Arg Ala Arg He Leu 
145 150 155 160 

tgg ace acc ttc aeg gcg gcg cag ate gac ate gcc gtc cac cac ccg 528 
Trp Thr Thr Phe Thr Ala Ala Gin He Asp He Ala Val His His Pro 
165 170 175 

cag ggg cgc gee tac ctg gag age ate ctg cag acc ttt gee gcc aac 576 
Gin Gly Arg Ala Tyr Leu Glu Ser He Leu Gin Thr Phe Ala Ala Asn 
180 185 190 

ggc ate cgc atg gtg agg ctg gat gcg gtc ggc tac gcg ate aag aag 624 
Gly He Arg Met Val Arg Leu Asp Ala Val Gly Tyr Ala He Lys Lys 
195 200 205 

gcc ggt gcg age tgc ttc atg atg cct gag aeg ttc ggc ttc ate gcc 672 
Ala Gly Ala Ser Cys Phe Met Met Pro Glu Thr Phe Gly Phe He Ala 
210 215 220 

gag ttc gcg cag gea gcc agg gcg ctg ggc ate gag gtg ctg gtc gag 720 
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Glu Phe Ala Gin Ala Ala Arg Ala Leu Gly He Glu Val Leu Val Glu 
225 230 235 240 

ate cat gcc tac tac cag cgc cag ate gag ate gcc tec cag gte gae 768 
He His Ala Tyr Tyr Gin Arg Gin He Glu He Ala Ser Gin Val Asp 
245 250 255 

tgg gtc tac gac ttc gcg ctg cca cog ctg gtg ctg cac get tte gag 816 
Trp Val Tyr Asp Phe Ala Leu Pro Pro Leu Val Leu His Ala Phe Glu 
260 265 270 

tte aag ace gee gge gcg ctg aag cgc tgg ate gcc gtt cgc ccg acc 864 
Phe Lys Thr Ala Gly Ala Leu Lys Arg Trp He Ala Val Arg Pro Thr 
275 280 285 

aat gcg ctg acc gtg etc gac acc cat gac ggg ate gge ate ate gae .912 
Asn Ala Uu Thr Val Leu Asp Thr His Asp Gly He Gly He He Asp 
290 295 300 

ate gge gcc gac gcg age gae cgc gcg gcc cat cec gge etc gta ccg 960 
He Gly Ala Asp Ala Ser Asp Arg Ala Ala His Pro Gly Leu Val Pro 
305 310 315 320 

ccc gag gag ctg gac gcg ctg gtc gag cgc ate cac gcg gcc age cag 1008 
Pro Glu Glu Leu Asp Ala Leu Val Glu Arg He His Ala Ala Ser Gin 
325 330 335 

ggt cag age cgc aag cca aeg ggt gcg gcg gcc age aat etc gae etc 1056 
Gly Gin Ser Arg Lys Pro Thr Gly Ala Ala Ala Ser Asn Leu Asp Leu 
340 345 350 

tac cag gtc aac tgc age ttc ttc gat gcg atg gge cgc aae gag acg 1104 
Tyr Gin Val Asn Cys Ser Phe Phe Asp Ala Met Gly Arg Asn Glu Thr 
355 360 365 

gcc tat ctg ctg gee cgc gcg ate cag ttc ttc eta ccc gge gtg cec 1152 
Ala Tyr Leu Leu Ala Arg Ala He Gin Phe Phe Leu Pro Gly Val Pro 
370 375 380 

cag gte tac tac gte gge ttg ctg gcc gge cac aac gae atg gaa ctg . 1200 
Gin Val Tyr Tyr Val Gly Leu Leu Ala Gly His Asn Asp Met Glu Leu 
385 390 395 400 

ctg gcg cgc acc cag gte gga cgc gac ate aae cgc cac tac tac gac 1248 
Leu Ala Arg Thr Gin Val Gly Arg Asp He Asn Arg His Tyr Tyr Asp 
405 410 415 



gee gcc gag ate gcc age gac tgc gag cgc ccc gtc gtg egg cgc etc 1296 
Ala Ala Glu He Ala Ser Asp Cys Glu Arg Pro Val Val Arg Arg Leu 
420 425 430 
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ate gag ctg att cgc ctg cgc aac cgt cat ccg gcc ttc ggc ggc gtc 1344 
He Glu Leu He Arg Leu Arg Asn Arg His Pro Ala Phe Gly Gly Val 
435 440 445 



455 460 



ttc 


age gtc 


gag gcc 


ggc 


Phe 


Ser Val 


Glu Ala 


Gly 




450 






cag 


ggc ggc 


gac tgg 


ggc 


Gin 


Gly Gly 


Asp Trp 


Gly 


465 






470 


cac 


gag ctg 


age tgc 


age 


His 


Glu Leu 


Ser Cys 


Ser 






485 





475 480 



490 495 



agt 
Ser 



<210> 16 

<211> 497 

<212> PRT 

<213> Pseudomonas saccharophila 

<400> 16 



Met Lys Asn Gin Val Gin Leu lie Thr Tyr Val Asp Arg Leu Gly Gly 
15 10 15 



Gin Arg Asp Gly Ala Asp Leu Ala Arg Leu Lys Lys Leu Leu Cys Glu 
20 25 30 



Pro Gly Gin Pro Leu Ala Asp Val Phe Gly Gly Val His Leu Leu Pro 
35 40 45 



Phe Phe His Ala He Asp Gly Ala Asp Ala Gly Phe Asp Pro He Asp 
50 55 60 



His Thr Leu Val Asp Pro Arg Leu Gly Asp Trp Ser Asp He Lys Ala 
65 70 75 80 



1491 



Leu Thr Glu Gly Leu Glu Val Met Gly Asp Val He Val Asn His Met 
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85 



90 



95 



Ser Ser Glu Ser Pro Gin Phe Gin Asp Phe Ser Ala Lys Gly Arg Glu 
100 105 110 



Ser Ala Tyr Asp Gly Leu Phe Leu Thr Leu Asp Ala Val Phe Pro Asn 
115 120 125 



Gly Ala Thr Glu Arg Asp Leu Leu Thr Val Tyr Arg Pro Arg Pro Gly 
130 135 140 



Pro Ala Ala Glu Leu Cys Asp Ala Glu Glu Arg Arg Ala Arg He Leu 
145 150 155 160 



Trp Thr Thr Phe Thr Ala Ala Gin He Asp He Ala Val His His Pro 
165 170 175 



Gin Gly Arg Ala Tyr Leu Glu Ser He Leu Gin Thr Phe Ala Ala Asn 
180 185 190 



Gly He Arg Met Val Arg Leu Asp Ala Val Gly Tyr Ala He Lys Lys 
195 200 205 



Ala Gly Ala Ser Cys Phe Met Met Pro Glu Thr Phe Gly Phe He Ala 
210 215 220 



Glu Phe Ala Gin Ala Ala Arg Ala Leu Gly He Glu Val Leu Val Glu 
225 230 235 240 



He His Ala Tyr Tyr Gin Arg Gin He Glu He Ala Ser Gin Val Asp 
245 250 255 



Trp Val Tyr Asp Phe Ala Leu Pro Pro Leu Val Leu His Ala Phe Glu 
260 265 270 



Phe Lys Thr Ala Gly Ala Leu Lys Arg Trp He Ala Val Arg Pro Thr 
275 280 285 
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Asn Ala Leu Thr Val Leu Asp Thr His Asp Gly lie Gly He He Asp 
290 295 300 



He Gly Ala Asp Ala Ser Asp Arg Ala Ala His Pro Gly Leu Val Pro 
305 310 315 320 



Pro Glu Glu Leu Asp Ala Uu Val Glu Arg He His Ala Ala Ser Gin 
325 330 335 



Gly Gin Ser Arg Lys Pro Uu: Gly Ala Ala Ala Ser Asn Leu Asp Leu 
340 345 350 



Tyr Gin Val Asn Cys Ser Phe Phe Asp Ala Met Gly Arg Asn Glu Thr 
355 360 365 



Ala Tyr Leu Leu Ala Arg Ala He Gin Phe Phe Leu Pro Gly Val Pro 
370 375 380 



Gin Val Tyr Tyr Val Gly Leu Leu Ala Gly His Asn Asp Met Glu Leu 
385 390 395 400 



Leu Ala Arg Thr Gin Val Gly Arg Asp He Asn Arg His Tyr Tyr Asp 
405 410 415 



Ala Ala Glu He Ala Ser Asp Cys Glu Arg Pro Val Val Arg Arg Leu 
420 425 430 



He Glu Leu He Arg Leu Arg Asn Arg His Pro Ala Phe Gly Gly Val 
435 440 445 



Phe Ser Val Glu Ala Gly Gly Asp Asp Glu Leu His Leu Arg Trp Gin 
450 455 460 



Gin Gly Gly Asp Trp Gly Pro Leu Arg Val Asn Phe Ala Ser Leu Asp 
465 470 475 480 



His Glu Leu Ser Cys Ser Arg Arg Arg Arg Asp Arg Ala Phe Ala Phe 

tBfE#2 0 0 4-3 0 9 9 1 4 8 
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Ser 



<210> 17 

<211> 1677 

<212> DMA 

<213> Escherichia coli 



<220> 

<221> CDS 

<222> (1)..(1677) 

<400> 17 

atg aaa cag aaa att acg gat tac ctg gac gaa ate tac ggt gga aca 48 
Met Lys Gin Lys lie Thr Asp Tyr Leu Asp Glu He Tyr Gly Gly Thr 
15 10 15 

ttt acc gca act cat tta cag aaa ctt gta acg cgt ctt gag agt gcg 96 
Phe Thr Ala Thr His Leu Gin Lys Leu Val Thr Arg Leu Glu Ser Ala 
20 25 30 

aaa cga tta att aca cag cga cgt aaa aaa cac tgg gat gaa agt gat 144 
Lys Arg Leu He Thr Gin Arg Arg Lys Lys His Trp Asp Glu Ser Asp 
35 40 45 

gtc gtg tta att acc tat gcc gat caa ttt cac age aat gat tta aaa 192 
Val Val Leu He Thr Tyr Ala Asp Gin Phe His Ser Asn Asp Leu Lys 
50 55 60 

cca tta ccc aca ttt aat cag ttt tac cat caa tgg ctg caa age att 240 
Pro Leu Pro Thr Phe Asn Gin Phe Tyr His Gin Trp Uu Gin Ser He 
65 70 75 80 

ttt tea cat gtt cat ttg ttg ecg ttt tat cea tgg tea tet gat gat ' 288 
Phe Ser His Val His Uu Leu Pro Phe Tyr Pro Trp Ser Ser Asp Asp 
85 90 95 

ggc ttt teg gta att gat tat cat cag gtc gee agt gaa gcg g^ gag 336 
Gly Phe Ser Val He Asp Tyr His Gin Val Ala Ser Glu Ala Gly Glu 
100 105 110 

tgg cag gat att cag caa etc ggt gaa tgc agt eat tta atg ttt gat 384 
Trp Gin Asp He Gin Gin Leu Gly Glu Cys Ser His Leu Met Phe Asp 
115 120 125 
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ttt gtc tgc aac cat atg teg gca aaa agt gaa tgg ttt aaa aac tat 432 
Phe Val Cys Asn His Met Ser Ala Lys Ser Glu Trp Phe Lys Asn Tyr 
130 135 140 

tta caa cag cat cca ggt ttt gaa gat ttt ttt att gcc gtt gac ccg 480 
Leu Gin Gin His Pro Gly Phe Glu Asp Phe Phe He Ala Val Asp Pro 
145 150 155 160 

caa acc gat etc age gcc gtc act cgc ccg egt gcg tta ccg tta tta 528 
Gin Thr Asp Leu Ser Ala Val Thr Arg Pro Arg Ala Leu Pro Leu Leu 
165 170 175 

acg cca tte cag atg cgc gat cat tea acg cgc cat tta tgg ace acc 576 
Thr Pro Phe Gin Met Arg Asp His Ser Thr Arg His Leu Trp Thr Thr 
180 185 190 

ttt agt gac gat caa att gac etg aat tae egt age cet gaa gtg ttg 624 
Phe Ser Asp Asp Gin He Asp Leu Asn Tyr Arg Ser Pro Glu Val Leu 
195 200 205 

ctg gcg atg gtg gat gtt tta etc tgt tae ctt gcg aaa .ggt get gag 672 
Leu Ala Met Val Asp Val Leu Leu Cys Tyr Leu Ala Lys Gly Ala Glu 
210 215 220 

tat gtc cgc ctg gat gee gtt ggc ttt atg tgg aaa gag ccg gga aca 720 
Tyr Val Arg Leu Asp Ala Val Gly Phe Met Trp Lys Glu Pro Gly Thr 
225 230 235 240 

age tgc ate cat ctg gaa aaa aca cat etg att ate aaa ctg tta egg 768 
Ser Cys He His Leu Glu Lys Thr His Leu He He Lys Leu Leu Arg 
245 250 255 

teg att att gat aac gtt gcg cca ggt aca gtg ate att ace gag ace 816 
Ser He He Asp Asn Val Ala Pro Gly Thr Val He He Thr Glu Thr 
260 265 270 

aat gtt ccg cat aaa gac aac att get tae ttt ggc gca ggc gat gac 864 
Asn Val Pro His Lys Asp Asn He Ala Tyr Phe Gly Ala Gly Asp Asp 
275 280 285 

gaa gca eat atg gtg tae cag tte teg etg ccg cca etg gtg ctg cat 912 
Glu Ala His Met Val Tyr Gin Phe Ser Leu Pro Pro Leu Val Leu His 
290 295 300 

gcg gtg caa aaa cag aac gtt gag gcg ctt tgt gcg tgg gcg caa aac • 960 
Ala Val Gin Lys Gin Asn Val Glu Ala Leu Cys Ala Trp Ala Gin Asn 
305 310 315 320 

ctg aca eta cet tec age aac ace ace tgg ttt aac tte etc gcc tct 1008 
Leu Thr Leu Pro Ser Ser Asn Thr Thr Trp Phe Asn Phe Leu Ala Ser 

ttiSE#2 0 0 4-3 0 9 9 1 4 8 



#02 003-313305 



^--J : 46/ 



325 330 335 

cac gat ggc ate ggg eta aac ecg eta egg ggc ttg ttg cet gaa age 1056 
His Asp Gly lie Gly.Leu Asn Pro Leu Arg Gly Leu Leu Pro Glu Ser 
340 345 • 350 

gaa ata tta gag etg gtc gag geg tta eag eag gaa ggt gca tta gta 1104 • 
Glu He Leu Glu Leu Val Glu Ala Leu Gin Gin Glu Gly Ala Leu Val 
355 360 365 

aac tgg aaa aat aat eec gac ggt aca cgc agt eeg tat gaa ata aat 1152 
Asn Trp Lys Asn Asn Pro Asp Gly Thr Arg Ser Pro Tyr Glu He Asn 
370 375 380 

gtg ace tat atg gat geg tta age ege cgt gag agt age gat gaa gaa 1200 
Val Thr Tyr Met Asp Ala Leu Ser Arg Arg Glu Ser Ser Asp Glu Glu 
385 390 395 400 

egt tgc gee agg ttt ate ett gee cat geg att ttg tta agt tte eec 1248 
Arg Cys Ala Arg Phe He Leu Ala His Ala He Leu Leu Ser Phe Pro 
405 410 415 

ggt gtg eea geg ata tat att eaa agt att ett ggc teg egt aat gat 1296 
Gly Val Pro Ala He Tyr He Gin Ser He Leu Gly Ser Arg Asn Asp 
420 425 430 

tae gca ggt gtc gaa aaa etc ggdi tat aac egt geg att aae cgt aaa 1344 
Tyr Ala Gly Val Glu Lys Leu Gly Tyr Asn Arg Ala He Asn Arg Lys 
435 440 445 

aaa tat cac agt aaa gag ata ace ega gaa etg aac gat gaa get aca 1392 
Lys Tyr His Ser Lys Glu He Thr Arg Glu Leu Asn Asp Glu Ala Thr 
450 455 460 

tta agg cat geg gta tat cat gag ttg teg cgt tta att aca ett cgt 1440 
Leu Arg His Ala Val Tyr His Glu Leu Ser Arg Leu He Thr Leu Arg 
465 470 475 480 

cgc age eat aae gag ttt cat ecg gat aat aat ttt acc att gat acg 1488 
Arg Ser His Asn Glu Phe His Pro Asp Asn Asn Phe Thr He Asp Thr 
485 490 495 

att aat tea tec gta atg cgt att eea aga agt aae get gat ggt aat 1536 
He Asn Ser Ser Val Met Arg He Pro Arg Ser Asn Ala Asp Gly Asn 
500 505 510 

tgt etg act gga ttg ttt aat gtc agt aaa aat att eag cat gta aat 1584 
Cys Leu Thr Gly Leu Phe Asn Val Ser Lys Asn He Gin His Val Asn 
515 520 525 
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att act aat ctg cat ggt egg gat ctg att agt gaa gtt gat ata ttg 1632 
He Thr Asn Leu His Gly Arg Asp Leu He Ser Glu Val Asp lie Leu 
530 535 540 

ggt aat gaa ata acg ctg cgc ccc tgg cag gtt atg tgg att aaa 1677 
Gly Asn Glu He Thr Leu Arg Pro Trp Gin Val Met Trp He Lys 

555 



545 


550 


<210> 


18 


<211> 


559 


<212> 


PRT 


<213> 


Escherichia coli 


<400> 


18 



Met Lys Gin Lys He Thr Asp Tyr Leu Asp Glu He Tyr Gly Gly Thr 
1 5 10 15 



Phe Thr Ala Thr His Leu Gin Lys Leu Val Thr Arg Leu Glu Ser Ala 
20 25 30 



Lys Arg Leu He Thr Gin Arg Arg Lys Lys His Trp Asp Glu Ser Asp 
35 40 45 



Val Val Leu He Thr Tyr Ala Asp Gin Phe His Ser Asn Asp Leu Lys 
50 55 60 



Pro Leu Pro Thr Phe Asn Gin Phe Tyr His Gin Trp Leu Gin Ser He 
65 70 75 80 



Phe Ser His Val His Leu Leu Pro Phe Tyr Pro Trp Ser Ser Asp Asp 
85 90 95 



Gly Phe Ser Val He Asp Tyr His Gin Val Ala Ser Glu Ala Gly Glu 
100 105 110 



Trp Gin Asp He Gin Gin Leu Gly Glu Cys Ser His Leu Met Phe Asp 
115 120 125 



Phe Val Cys Asn His Met Ser Ala Lys Ser Glu Trp Phe Lys Asn Tyr 
130 135 140 

mU^2 004-3099148 



#M 2003-313305 



^-y : 48/ 



Leu Gin Gin His Pro Gly Phe Glu Asp Phe Phe He Ala Val Asp Pro 
145 150 155 160 



Gin Thr Asp Leu Ser Ala Val Thr Arg Pro Arg Ala Leu Pro Leu Leu 
165 170 175 



Thr Pro Phe Gin Met Arg Asp His Ser Thr Arg His Leu Trp Thr Thr 
180 185 190 



Phe Ser Asp Asp Gin lie Asp Leu Asn Tyr Arg Ser Pro Glu Val Leu 
195 200 205 



Leu Ala Met Val Asp Val Leu Leu Cys Tyr Leu Ala Lys Gly Ala Glu 
210 215 220 



Tyr Val Arg Leu Asp Ala Val Gly Phe Met Trp Lys Glu Pro Gly Thr 
225 230 235 240 



Ser Cys lie His Leu Glu Lys Thr His Leu He He Lys Leu Leu Arg 
245 250 255 



Ser He He Asp Asn Val Ala Pro Gly Thr Val He He Thr Glu Thr 
260 265 270 



Asn Val Pro His Lys Asp Asn He Ala Tyr Phe Gly Ala Gly Asp Asp 
275 280 285 



Glu Ala His Met Val Tyr Gin Phe Ser Leu Pro Pro Leu Val Leu His 
290 295 300 



Ala Val Gin Lys Gin Asn Val Glu Ala Leu Cys Ala Trp Ala Gin Asn 
305 310 315 320 



Leu Thr Leu Pro Ser Ser Asn Thr Thr Trp Phe Asn Phe Leu Ala Ser 
325 330 335 
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His Asp Gly He Gly Leu Asn Pro Leu Arg Gly Leu Leu Pro Glu Ser 
340 345 350 



Glu He Leu Glu Leu Val Glu Ala Leu Gin Gin Glu Gly Ala Leu Val 
355 360 365 



Asn Trp Lys Asn Asn Pro Asp Gly Thr Arg Ser Pro Tyr Glu He Asn 
370 375 380 



Val Thr Tyr Met Asp Ala Leu Ser Arg Arg Glu Ser Ser Asp Glu Glu 
385 390 395 400 



Arg Cys Ala Arg Phe He Leu Ala His Ala He Leu Leu Ser Phe Pro 
405 410 415 



Gly Val Pro Ala He Tyr He Gin Ser He Leu Gly Ser Arg Asn Asp 
420 • 425 430 



Tyr Ala Gly Val Glu Lys Leu Gly Tyr Asn Arg Ala He Asn Arg Lys 
435 440 445 



Lys Tyr His Ser Lys Glu He Thr Arg Glu Leu Asn Asp Glu Ala Thr 
450 455 460 



Leu Arg His Ala Val Tyr His Glu Leu Ser Arg Leu He Thr Leu Arg 
465 470 475 480 



Arg Ser His Asn Glu Phe His Pro Asp Asn Asn Phe Thr He Asp Thr 
485 490 495 



He Asn Ser Ser Val Met Arg He Pro Arg Ser Asn Ala Asp Gly Asn 
500 505 510 



Cys Leu Thr Gly Leu Phe Asn Val Ser Lys Asn He Gin His Val Asn 
515 520 525 



He Thr Asn Leu His Gly Arg Asp Leu He Ser Glu Val Asp He Leu 
530 535 540 
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Gly Asn Glu He Thr Leu Arg Pro Trp Gin Val Met Trp He Lys 
545 550 555 



<210> 19 
<211> 1698 



<212> DNA 

<213> Listeria innocua 



<220>- 

<221> CDS 

<222> (1)..(1698) 

<400> 19 

atg acg aat tta aga aaa cga ctt teg egg tta tat tet gaa gat gta 48 
Met Thr Asn Leu Arg Lys Arg Leu Ser Arg Leu Tyr Ser Glu Asp Val 
15 10 15 

gtt gag agt tta gca acg aga att gaa gee egg gta aac caa acg aaa 96 
Val Glu Ser Leu Ala Thr Arg He Glu Ala Arg Val Asn Gin Thr Lys 
20 25 30 

caa aga aag tta gta cga aaa gae aaa tgg gac gag aaa gat att gtt 144 
Gin Arg Lys Leu Val Arg Lys Asp Lys Trp Asp Glu Lys Asp He Val 
35 40 45 

tta att aea tat gga gac caa ttt aaa gag gaa tec aaa aaa act tta 192 
Leu He Thr Tyr Gly Asp Gin Phe Lys Glu Glu Ser Lys Lys Thr Leu 
50 55 60 

cea acc ttt aag aaa atg tat gat cgt tat tta aaa teg act ttt gag 240 
Pro Thr Phe Lys Lys Met Tyr Asp Arg Tyr Leu Lys Ser Thr Phe Glu 
65 70 75 80 

gta gta eat ttc eta cct ttc tat ect tat tec teg gat gat ggg ttt 288 
Val Val His Phe Leu Pro Phe Tyr Pro Tyr Ser Ser Asp Asp Gly Phe 
85 90 95 

teg gtt att gat tac aaa geg gtt aat ccg gag ctt ggc gat tgg gaa 336 
Ser Val He Asp Tyr Lys Ala Val Asn Pro Glu Uu Gly Asp Trp Glu 
100 105 110 

gat att aag gaa atg gaa eag teg geg cga ttg atg ttt gat ttt gtt 384 
Asp He Lys Glu Met Glu Gin Ser Ala Arg Leu Met Phe Asp Phe Val 
115 120 125 

tgt aat cat atg teg geg aaa agt gag tgg ttt aag aga tat tta geg 432 

= 2 004-309914 8 
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Cys Asn His Met Ser Ala Lys Ser Glu Trp Phe Lys Arg Tyr Leu Ala 
130 135 140 

ggc gat aag gaa ttt caa aac ttt ttc gtg gaa atg gat ccc gat act 480 
Gly Asp Lys Glu Phe Gin Asn Phe Phe Val Glu Met Asp Pro Asp Thr 
145 150 155 160 

gac ctt agt teg gtt aca aga cca cgt gca aca cca gtg etc acg ccg 528 
Asp Leu Ser Ser Val Thr Arg Pro Arg Ala Thr Pro Val Leu Thr Pro 
165 170 175 

ttt eaa ttt get tet ggt aaa gag ggt tat att tgg acg aeg ttt agt 576 
Phe Gin Phe Ala Ser Gly Lys Glu Gly Tyr He Trp Thr Thr Phe Ser 
180 185 190 

gag gat eag att gat tta aae ttt get tgt ecg gaa gtg ctt tae aag 624 
Glu Asp Gin He Asp Leu Asn Phe Ala Cys Pro Glu Val Leu Tyr Lys 
195 200 205 

atg att gat gtt ttg atg ttc tat tta gaa gaa ggt gcg gaa tat gtg 672 
Met He Asp Val Leu Met Phe Tyr Leu Glu Glu Gly Ala Glu Tyr Val 
210 215 220 

cga ctt gat gcg gtt ggc ttt atg tgg aaa gtg ecg gga acg age teg 720 
Arg Leu Asp Ala Val Gly Phe Met Trp Lys Val Pro Gly Thr Ser Ser 
225 230 235 240 

att cac tta gat gaa aeg eat gaa ate gtg aaa tta ttt aga gat tta 768 
He His Leu Asp Glu Thr His Glu He Val Lys Leu Phe Arg Asp Leu 
245 250 255 

gta gat atg gca get ccg ggg acg att att ata act gaa ace aac gtg 816 
Val Asp Met Ala Ala Pro Gly Thr He He He Thr Glu Thr Asn Val 
260 265 270 

ccg eat gtt gat aat att agt tat ttt gga aat ggt gaa aag gaa gcg 864 
Pro His Val Asp Asn He Ser Tyr Phe Gly Asn Gly Glu Lys Glu Ala 
275 280 285 

cat atg gtt tat caa ttc ccg ctt eca cca etc gtg etc cat geg ata 912 
His Met Val Tyr Gin Phe Pro Leu Pro Pro Leu Val Leu His Ala He 
290 295 300 

cat cac gga aat geg gaa ttt ttg age aat tgg gcg aag aat tta gag 960 
His His Gly Asn Ala Glu Phe Leu Ser Asn Trp Ala Lys Asn Leu Glu 
305 310 315 320 

etc cca gaa ggc aag cgt aea ttc ttt aat ttc ett get tea cat gat 1008 
Leu Pro Glu Gly Lys Arg Thr Phe Phe Asn Phe Leu Ala Ser His Asp 
325 330 335 
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gga att ggc tta aat cca gtg cgc gga att att cca gaa gcg gaa att 1056 
Gly He Gly Leu Asn Pro Val Arg Gly He He Pro Glu Ala Glu He 
340 345 350 

tta gca ttg gta gat gat ttg gaa aaa gaa gga gca etc gtt tct tat 1104 
Leu Ala Leu Val Asp Asp Leu Glu Lys Glu Gly Ala Leu Val Ser Tyr 
355 360 365 

aaa caa aat cca gat ggt act aaa agt ccg tat gaa att aat gtg act 1152 
Lys Gin Asn Pro Asp Gly Thr Lys Ser Pro Tyr Glu He Asn Val Thr 
370 375 380 

tac atg gat gcg tta agt aaa caa gcg gat act gat gac ttg agg eta 1200 
Tyr Met Asp Ala Leu Ser Lys Gin Ala Asp Thr Asp Asp Leu Arg Leu 
385 390 395 400 

teg aga ttt etc gtc get cat gca gta tta atg tct ate cca ggc gtt 1248 
Ser Arg Phe Leu Val Ala His Ala Val Leu Met Ser He Pro Gly Val 
405 410 415 

ccg get gtt tat gtt caa agt att tta gga agt cgc aat gat tat tea 1296 
Pro Ala Val Tyr Val Gin Ser He Leu Gly Ser Arg Asn Asp Tyr Ser 
420 425 430 

ggc gta gaa aca acg ggg eat aat cgc tct att aat cga aaa aaa tac 1344 
Gly Val Glu Thr Thr Gly His Asn Arg Ser He Asn Arg Lys Lys Tyr 
435 440 . 445 

gac ttg gcg gaa att aea gca gag ttg aat cag get gac tec tta cga 1392 
Asp Leu Ala Glu He Thr Ala Glu Leu Asn Gin Ala Asp Ser Leu Arg 
450 455 460 

aaa gaa acc tat gat gcg eta acg aaa tta att age aca cga aaa gcg 1440 
Lys Glu Thr Tyr Asp Ala Leu Thr Lys Leu He Ser Thr Arg Lys Ala 
465 470 475 480 

gaa tea ett ttc cat cca gaa ata ccg atg gaa gtt tta gaa tct acg 1488 
Glu Ser Leu Phe His Pro Glu He Pro Met Glu Val Leu Glu Ser Thr 
485 490 495 

gcg gaa ttg ttt gtt gtt aaa cgt tea tec gac gcg gaa teg att ata 1536 
Ala Glu Leu Phe Val Val Lys Arg Ser Ser Asp Ala Glu Ser He He 
• 500 505 510 

ttg att cat aat tta tea gaa aaa gaa gtg agt tat tea eta gac age 1584 
Leu He His Asn Leu Ser Glu Lys Glu Val Ser Tyr Ser Leu Asp Ser 
515 520 525 

■ggt gtt tat aca aat ett tat aag ggc tec acg gta act ggg age gat 1632 
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Gly Val Tyr Thr Asn Leu Tyr Lys Gly Ser Thr Val Thr Gly Ser Asp 
530 535 540 

tec ata aag ctt aga ggc tat gaa ttc tgc tgg eta aaa ace aaa aat 1680 
Ser He Lys Leu Arg Gly Tyr Glu Phe Cys Trp Leu Lys Thr Lys Asn 
545 550 555 560 

tac agg gag gaa caa aaa 1698 
Tyr Arg Glu Glu Gin Lys 
565 



<210> 20 
<211> 566 
<212> PRT 

<213> Listeria innocua 
<400> 20 

Met TTir Asn Leu Arg Lys Arg Leu Ser Arg Leu Tyr Ser Glu Asp Val 
15 10 15 



Val Glu Ser Leu Ala Thr Arg He Glu Ala Arg Val Asn Gin Thr Lys 
20 25 30 



Gin Arg Lys Leu Val Arg Lys Asp Lys Trp Asp Glu Lys Asp He Val 
35 40 45 



Leu He Thr Tyr Gly Asp Gin Phe Lys Glu Glu Ser Lys Lys Thr Leu 
50 55 60 



Pro Thr Phe Lys Lys Met Tyr Asp Arg Tyr Leu Lys Ser Thr Phe Glu 
65 70 75 80 



Val Val His Phe Leu Pro Phe Tyr Pro Tyr Ser Ser Asp Asp Gly Phe 
85 90 95 



Ser Val He Asp Tyr Lys Ala Val Asn Pro Glu Leu Gly Asp Trp Glu 
100 105 110 



Asp He Lys Glu Met Glu Gin Ser Ala Arg Leu Met Phe Asp Phe Val 
115 120 125 
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Cys Asn His Met Ser Ala Lys Ser Glu Trp Phe Lys Arg Tyr Leu Ala 
130 135 140 



Gly Asp Lys Glu Phe Gin Asn Phe Phe Val Glu Met Asp Pro Asp Thr 
145 150 155 160 



Asp Leu Ser Ser Val Thr Arg Pro Arg Ala Thr Pro Val Leu Thr Pro 
165 170 175 



Phe Gin Phe Ala Ser Gly Lys Glu Gly Tyr He Trp Thr Thr Phe Ser 
180 185 190 



Glu Asp Gin lie Asp Leu Asn Phe Ala Cys Pro Glu Val Leu Tyr Lys 
195 200 205 



Met He Asp Val Uu Met Phe Tyr Leu Glu Glu Gly Ala Glu Tyr Val 
210 215 220 



Arg Leu Asp Ala Val Gly Phe Met Trp Lys Val Pro Gly Thr Ser Ser 
225 230 235 240 



He His Leu Asp Glu Thr His Glu He Val Lys Leu Phe Arg Asp Leu 
245 250 255 



Val Asp Met Ala Ala Pro Gly Thr He He He Thr Glu Thr Asn Val 
260 265 270 



Pro His Val Asp Asn He Ser Tyr Phe Gly Asn Gly Glu Lys Glu Ala 
275 280 285 



His Met Val Tyr Gin Phe Pro Leu Pro Pro Leu Val Leu His Ala He 
290 295 300 



His His Gly Asn Ala Glu Phe Leu Ser Asn Trp Ala Lys Asn Leu Glu 
305 310 315 320 



Leu Pro Glu Gly Lys Arg Thr Phe Phe Asn Phe Leu Ala Ser His Asp 
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325 



330 



335 



Gly He Gly Leu Asn Pro Val Arg Gly He He Pro Glu Ala Glu He 
340 345 . 350 



Leu Ala Leu Val Asp Asp Leu Glu Lys Glu Gly Ala Leu Val Ser Tyr 
355 360 365 



Lys Gin Asn Pro Asp Gly Thr Lys Ser Pro Tyr Glu He Asn Val Thr 
370 375 380 



Tyr Met Asp Ala Leu Ser Lys Gin Ala Asp Thr Asp Asp Leu Arg Leu 
385 390 395 400 



Ser Arg Phe Leu Val Ala His Ala Val Leu Met Ser He Pro Gly Val 
405 410 415 



Pro Ala Val Tyr Val Gin Ser He Leu Gly Ser Arg Asn Asp Tyr Ser 
420 425 430 



Gly Val Glu Thr Thr Gly His Asn Arg Ser He Asn Arg Lys Lys Tyr 
435 440 445 



Asp Leu Ala Glu He Thr Ala Glu Leu Asn Gin Ala Asp Ser Leu Arg 
450 455 460 



Lys Glu Thr Tyr Asp Ala Leu Thr Lys Leu He Ser Thr Arg Lys Ala 
465 470 475 480 



Glu Ser Leu Phe His Pro Glu He Pro Met Glu Val Leu Glu Ser Thr 
485 490 495 



Ala Glu Leu Phe Val Val Lys Arg Ser Ser Asp Ala Glu Ser He He 
500 505 510 



Leu He His Asn Leu Ser Glu Lys Glu Val Ser Tyr Ser Leu Asp Ser 
515 520 525 
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Gly Val Tyr Thr Asn Leu Tyr Lys Gly Ser Thr Val Thr Gly Ser Asp 
530 535 540 



Ser He Lys Leu Arg Gly Tyr Glu Phe Cys Trp Leu Lys Thr Lys Asn 
545 550 555 560 



Tyr Arg Glu Glu Gin Lys 
565 



<210> 21 

<211> 1443 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A mutant of Streptococcus mutans sucrose phyophorylase 



<220> 

<221> CDS 

<222> (1)..(1443) 

<400> 21 

atg cca att aca aat aaa aca atg ttg att act tac gca gac agt ttg 
Met Pro He Thr Asn Lys Thr Met Leu He Thr Tyr Ala Asp Ser Leu 
15 10 15 

ggt aaa aat ttg aaa gaa ttg aat gaa aat att gag aat tat ttt gga 
Gly Lys Asn Leu Lys Glu Leu Asn Glu Asn He Glu Asn Tyr Phe Gly 
20 25 30 



ggc gat tgg gat gat gtc aaa cgt ttg ggt gaa aaa cat tac etc atg 
Gly Asp Trp Asp Asp Val Lys Arg Leu Gly Glu Lys His Tyr Leu Met 
65 70 75 80 



48 



96 



gat get gtt ggc ggt gtc cat ttg ctg cca ttc ttt cct tec tea ^t 144 
Asp Ala Val Gly Gly Val His Leu Leu Pro Phe Phe Pro Ser Ser Gly 
35 40 45 

gat cgt ggc ttt gca ccg att gat tac cat gaa gtt gac cct get ttt 192 
Asp Arg Gly Phe Ala Pro He Asp Tyr His Glu Val Asp Pro Ala Phe 
50 55 60 



240 



ttt gat ttc atg att aat cat att teg cgt cag tct aaa tat tat aaa 288 
Phe Asp Phe Met He Asn His He Ser Arg Gin Ser Lys Tyr Tyr Lys 
85 90 95 
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gat tac caa gaa aag cat gaa gca agt get tat aaa gat eta ttt tta 336 
Asp Tyr Gin Glu Lys His Glu Ala Ser Ala Tyr Lys Asp Leu Phe Leu 

100 105 no 

aat tgg gat aaa ttt tgg cct aaa aat cgc ccg aca caa gaa gat ctg 384 
Asn Trp Asp Lys Phe Trp Pro Lys Asn Arg Pro Thr Gin Glu Asp Leu 
115 120 125 

gac ctg att tat aag cgt aag gat cga gca cct atg. cag gaa ate cga 432 
Asp Leu lie Tyr Lys Arg Lys Asp Arg Ala Pro Met Gin Glu He Arg 
130 135 14a 

ttt gca gat ggc agt gtt gaa cat etc tgg age act ttt ggg gag gaa 480 
Phe Ala Asp Gly Ser Val Glu His Leu Trp Ser Thr Phe Gly Glu Glu 
145 150 155 160 

cag att gat ett gac gtg act aaa gaa gtg act atg gat ttt att cgc 528 
Gin He Asp Leu Asp Val Thr Lys Glu Val Thr Met Asp Phe He Arg 
165 170 175 

tct acc att gaa aat tta gca gee aac ggc tgt gat etc att cgt ttg 576 
Ser Thr He Glu Asn Leu Ala Ala Asn Gly Cys Asp Leu He Arg Leu 
180 185 190 

gat gee ttt get tat get gtt aaa aag eta gat acg aat gat ttc ttt 624 
Asp Ala Phe Ala Tyr Ala Val Lys Lys Leu Asp Thr Asn Asp Phe Phe 
195 200 205 

gtt gaa cct gaa ate tgg act ctg eta gat aaa gtt cgt gat ata get 672 
Val Glu Pro Glu He Trp Thr Leu Leu Asp Lys Val Arg Asp He Ala 
210 215 220 

get gta teg ggt gcg gaa ate ttg ccg gaa att eat gaa eac tat act 720 
Ala Val Ser Gly Ala Glu He Leu Pro Glu He His Glu His Tyr Thr 
225 230 235 240 

att caa ttt aaa att gca gac cat ggt tac tat gtt tat gat ttt gee 768 
He Gin Phe Lys He Ala Asp His Gly Tyr Tyr Val Tyr Asp Phe Ala 
245 250 255 

ctg cct atg gtg acg etc tac age eta tat teg ggc aag gtt gac cgt 816 
Leu Pro Met Val Thr Leu Tyr Ser Leu Tyr Ser Gly Lys Val Asp Arg 
260 265 270 

ett gee aaa tgg ctg aaa atg agt ccg atg aaa cag ttc ace ace ett 864 
Leu Ala Lys Trp Leu Lys Met Ser Pro Met Lys Gin Phe Thr Thr Leu 
275 280 285 

gat aca cat gac ggt att ggt gtg gtt gat gtt aag gat ate ctg act 912 

2004-3099148 



#11 2 0 0 3 - 3 1 3 3 0 5 ^--J : 58/ 



Asp Thr His Asp Gly He Gly Val Val Asp Val Lys Asp He Leu Thr 
290 295 300 

gac gaa gaa att acc tat act tct aat gag ctt tat aag gtc ggt gcc 960 
Asp Glu Glu He Thr Tyr Thr Ser Asn Glu Leu Tyr Lys Val Gly Ala 
305 310 315 320 

aat gtc aat cgt aag tat tea act gcc gaa tat aat aac ttg gat ate 1008 
Asn Val Asn Arg Lys Tyr Ser Thr Ala Glu Tyr Asn Asn Leu Asp He 
325 330 335 

tat caa att aat tea act tac tat tea gea ctt ggt gat gat gat caa 1056 
Tyr Gin He Asn Ser Thr Tyr Tyr Ser Ala Leu Gly Asp Asp Asp Gin 
340 345 350 

aaa tac ttt ttg gcc egc ttg ata caa get ttt get eca ggt att eca 1104 
Lys Tyr Phe Leu Ala Arg Leu He Gin Ala Phe Ala Pro Gly He Pro 
355 360 365 

cag gtt tat tac gtt ggc ttt tta get ggc aag aat gat ctt gaa tta 1152 
Gin Val Tyr Tyr Val Gly Phe Leu Ala Gly Lys Asn Asp Leu Glu Leu 
370 375 380 

ctg gaa age act aaa gaa ggc egc aat ate aac cgt cat tat tat agt 1200 
Leu Glu Ser Thr Lys Glu Gly Arg Asn He Asn Arg His Tyr Tyr Ser 
385 390 395 400 



agt gaa gaa att get aag gaa gtg aag egg eca gtt gtc aag gea ctt 
Ser Glu Glu He Ala Lys Glu Val Lys Arg Pro Val Val Lys Ala Leu 
405 410 415 



1248 



tta aat etc ttt act tac egc aat cag tea gea get ttt gat ttg gat 1296 
Leu Asn Leu Phe Thr Tyr Arg Asn Gin Ser Ala Ala Phe Asp Leu Asp 
420 425 430 

ggc cgt att gaa gtg gaa aeg eca aat gaa gcg acc att gtc ata gaa 1344 
Gly Arg He Glu Val Glu Thr Pro Asn Glu Ala Thr He Val He Glu 
435 440 445 

cgt caa aat aaa gat ggc agt cat ate gea aca gea gag att aat etc 1392 
Arg Gin Asn Lys Asp Gly Ser His He Ala Thr Ala Glu He Asn Leu 
450 455 460 

caa gat atg aca tac aga gta aca gaa aat gat caa aca ata age ttt 1440 
Gin Asp Met Thr Tyr .Arg Val Thr Glu Asn Asp Gin Thr He Ser Phe 
465 470 475 480 



gaa 
Glu 



1443 
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<210> 22 
<211> 481 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> A mutant of Streptococcus mutans sucrose phyophorylase 
<400> 22 

Met Pro lie Thr Asn Lys Thr Met Leu He Thr Tyr Ala Asp Ser Leu 
15 10 15 



Gly Lys Asn Leu Lys Glu Leu Asn Glu Asn He Glu Asn Tyr Phe Gly 
20 25 30 



Asp Ala Val Gly Gly Val His Leu Leu Pro Phe Phe Pro Ser Ser Gly 
35 40 45 



Asp Arg Gly Phe Ala Pro He Asp Tyr His Glu Val Asp Pro Ala Phe 
50 55 60 



Gly Asp Trp Asp Asp Val Lys Arg Leu Gly Glu Lys His Tyir Leu Met 
65 70 75 80 



Phe Asp Phe Met He Asn His He Ser Arg Gin Ser Lys Tyr Tyr Lys 
85 90 95 



Asp Tyr Gin Glu Lys His Glu Ala Ser Ala Tyr Lys Asp Leu Phe Leu 
100 105 HO 



Asn Trp Asp Lys Phe Trp Pro Lys Asn Arg Pro Thr Gin Glu Asp Leu 
115 120 125 



Asp Leu He Tyr Lys Arg Lys Asp Arg Ala. Pro Met Gin Glu He Arg 
130 135 140 



Phe Ala Asp Gly Ser Val Glu His Uu Trp Ser Thr Phe Gly Glu Glu 
145 150 155 160 
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Gin He Asp Leu Asp Val Thr Lys Glu Val Thr Met Asp Phe He Arg 
165 170 175 

Ser Thr He Glu Asn Leu Ala Ala Asn Gly Cys Asp Leu He Arg Leu 
180 185 190 

Asp Ala Phe Ala Tyr Ala Val Lys Lys Leu Asp Thr Asn Asp Phe Phe 
195 200 205 

Val Glu Pro Glu He Trp Thr Leu Leu Asp Lys Val Arg Asp He Ala 
210 215 220 



Ala Val Ser Gly Ala Glu He Leu Pro Glu He His Glu His Tyr Thr 
225 230 235 240 



He Gin Phe Lys He Ala Asp His Gly Tyr Tyr Val Tyr Asp Phe Ala 
245 250 255 



Leu Pro Met Val Thr Leu Tyr Ser Leu Tyr Ser Gly Lys Val Asp Arg 
260 265 . 270 

Leu Ala Lys Trp Leu Lys Met Ser Pro Met Lys Gin Phe Thr Thr Leu 
275 280 285 

Asp Thr His Asp Gly He Gly Val Val Asp Val Lys Asp He Leu Thr 
290 295 300 



AsD Glu Glu He Thr Tyr Thr Ser Asn Glu Leu Tyr Lys Val Gly Ala 
305 310 315 320 



Asn Val Asn Arg Lys Tyr Ser Thr Ala Glu Tyr Asn Asn Leu Asp He 
325 330 335 



Tyr Gin He Asn Ser Thr Tyr Tyr Ser Ala Leu Gly Asp Asp Asp Gin 
340 345 350 
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Lys Tyr Phe Leu Ala Arg Leu He Gin Ala Phe Ala Pro Gly He Pro 
355 360 365 



Gin Val Tyr Tyr Val Gly Phe Leu Ala Gly Lys Asn Asp Leu Glu Leu 
370 375 380 



Leu Glu Ser Thr Lys Glu Gly Arg Asn He Asn Arg His Tyr Tyr Ser 
385 390 395 400 



Ser Glu Glu He Ala Lys Glu Val Lys Arg Pro Val Val Lys Ala Leu 
405 410 415 



Leu Asn Leu Phe Thr Tyr Arg Asn Gin Ser Ala Ala Phe Asp Leu Asp 
420 425 430 



Gly Arg He Glu Val Glu Thr Pro Asn Glu^Ala Thr He Val He Glu 
435 440 445 



Arg Gin Asn Lys Asp Gly Ser His He Ala Thr Ala Glu He Asn Leu 
450 455 460 



Gin Asp Met Thr Tyr Arg Val Thr Glu Asn Asp Gin Thr He Ser Phe 
465 470 475 480 



Glu 



<210> 23 

<211> 1461 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> A mutant of Streptococcus nutans sucrose phyophorylase 



<220> 

<221> CDS 

<222> (1)..(1461) 



<400> 23 
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atg cca att aca aat aaa aca atg ttg att act tac gca gac agt ttg 
Met Pro He Thr Asn Lys Thr Met Leu He Thr Tyr Ala Asp Ser Leu 
1 5 10 15 



48 



ggt aaa aat ttg aaa gaa ttg aat gaa aat att gag aat tat ttt gga 96 ^ 
Gly Lys Asn Leu Lys Glu Leu Asn Glu Asn He Glu Asn Tyr Phe Gly 
20 25 30 

gat get gtt ggc ggt gtc cat ttg ctg cca ttc ttt cct tec aca ggt 144 
Asp Ala Val Gly Gly Val His Leu Leu Pro Phe Phe Pro Ser Thr Gly 
35 40 45 

gat cgt ggc ttt gca ccg att gat tac cat gaa gtt gac tct get ttt 192 
Asp Arg Gly Phe Ala Pro He Asp Tyr His Glu Val Asp Ser Ala Phe 
50 55 60 

ggc gat tgg gat gat gtc aaa cgt ttg ggt gaa aaa tat tac etc atg 240 
Gly Asp Trp Asp Asp Val Lys Arg Leu Gly Glu Lys Tyr Tyr Leu Met 
65 70 75 . 80 

ttt gat tte atg att aat eat att teg cgt eag tet aaa tat tat aaa 288 
Phe Asp Phe Met He Asn His He Ser Arg Gin Ser Lys Tyr Tyr Lys 
85 90 95 

gat tac caa gaa aag eat gaa gca agt get tat aaa gat eta ttt tta 336 
Asp Tyr Gin Glu Lys His Glu Ala Ser Ala Tyr Lys Asp Leu Phe Leu 
100 105 110 

aat tgg gat aaa ttt tgg cct aaa aat cge ccg aca caa gaa gat gtg 384 
Asn Trp Asp Lys Phe Trp Pro Lys Asn Arg Pro Thr Gin Glu Asp Val 
115 120 125 

gac ctg att tat aag cgt aag gat ega gca cct aag eag gaa ate caa 432 
Asp Leu He Tyr Lys Arg Lys Asp Arg Ala Pro Lys Gin Glu He Gin 
130 135 140 

ttt gca gat ggc agt gtt gaa cat etc tgg aac act ttt ggg gag gaa 480 
Phe Ala Asp Gly Ser Val Glu His Leu Trp Asn Thr Phe Gly Glu Glu 
145 150 155 160 

eag att gat ett gac gtg aet aaa gaa gtg act atg gat ttt att ege 528 
Gin He Asp Leu Asp Val Thr Lys Glu Val Thr Met Asp Phe He Arg 
165 170 175 

tct ace att gaa aat tta gca gee aac ggc tgt gat etc att cgt ttg 576 
Ser Thr He Glu Asn Leu Ala Ala Asn Gly Cys Asp Leu He Arg Leu 
180 185 190 

gat gee ttt get tat get gtt aaa aag eta gat aeg aat gat ttc ttt 624 
Asp Ala Phe Ala Tyr Ala Val Lys Lys Leu Asp Thr Asn Asp Phe Phe 
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195 



200 



205 



gtt gaa cct gaa ate tgg act ctg eta gat aaa gtt cgt gat ata get 
Val Glu Pro Glu He Trp Thr Leu Leu Asp Lys Val Arg Asp He Ala 
210 215 220 

get gta teg ggt gcg gaa ate ttg ceg gaa att eat gaa eae tat aet 
Ala Val Ser Gly Ala Glu He Leu Pro Glu He His Glu His Tyr Thr 
225 230 235 240 

att caa ttt aaa att gca gae cat gat tac tat gtt tat gat ttt gee 
He Gin Phe Lys He Ala Asp His Asp Tyr Tyr Val Tyr Asp Phe Ala 
245 250 255 

etg cet atg gtg acg etc tac age eta tat teg gge aag gtt gae cgt 
Leu Pro Met Val Thr Leu Tyr Ser Leu Tyr Ser Gly Lys Val Asp Arg 
260 265 270 

ctt gee aaa tgg etg aaa atg agt ecg atg aaa cag ttc ace ace ctt 
Leu Ala Lys Trp Leu Lys Met Ser Pro Met Lys Gin Phe Thr Thr Leu 
275 280 285 

gat aca cat gae ggt att ggt gtg gtt gat gtt aag gat ate ctg aet 
Asp Thr His Asp Gly He Gly Val Val Asp Val Lys Asp He Leu Thr 
290 295 300 

gae gaa gaa att aee tat act tct aat gag ett tat aag gte ggt gee 
Asp Glu Glu He Thr Tyr Thr Ser Asn Glu Leu Tyr Lys. Val Gly Ala 
305 310 315 320 

aat gte aat egt aag tat tea act gee gaa tat aat aac ttg gat ate 
Asn Val Asn Arg Lys Tyr Ser Thr Ala Glu Tyr Asn Asn Leu Asp He 
325 330 335 

tat caa att aat tea act tac tat tea gca ctt ggt gat gat gat caa 
Tyr Gin He Asn Ser Thr Tyr Tyr Ser Ala Leu Gly Asp Asp Asp Gin 
340 345 350 

aaa tac ttt ttg gee egc ttg ata caa get ttt get cea ggt att cea 
Lys Tyr Phe Leu Ala Arg Leu He Gin Ala Phe Ala Pro Gly He Pro 
355 360 365 

cag gtt tat tac gtt gge ttt tta get gge aag aat gat ett gaa tta 
Gin Val Tyr Tyr Val Gly Phe Leu Ala Gly Lys Asn Asp Leu Glu Leu 
370 375 380 

etg gaa age aet aaa gaa gge egc aat ate aac cgt eat tat tat agt 
Leu Glu Ser Thr Lys Glu Gly Arg Asn He Asn Arg His Tyr Tyr Ser 
385 390 395 400 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 
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agt gaa gaa att get aag gaa gtg aag egg cca gtt gtc aag gca ctt 
Ser Glu Glu lie Ala Lys Glu Val Lys Arg Pro Val Val Lys Ala Leu 
405 410 415 

tta aat etc ttt aet tae egc aat cag tea gca get ttt gat ttg gat 
Leu Asn Leu Phe Thr Tyr Arg Asn Gin Ser Ala Ala Phe Asp Leu Asp 
420 425 430 

ggc cgt att gaa gtg gaa aeg cca aat gaa gcg acc att gtc ata gaa 
Gly Arg He Glu Val Glu Thr Pro Asn Glu Ala Thr He Val He Glu 
435 440 445 

cgt caa aat aaa gat ggc agt cat ate gca aca gca gag att aat etc 
Arg Gin Asn Lys Asp Gly Ser His He Ala Thr Ala Glu He Asn Leu 
450 455 460 

caa gat atg aca tae aga gta aca gaa aat gat caa aca ata age tta 
Gin Asp Met Thr Tyr Arg Val Thr Glu Asn Asp Gin Thr He Ser Leu 
465 470 475 480 

tec atg ata age tgt caa aca 
Ser Met He Ser Cys Gin Thr 
485 



1248 



1296 



1344 



1392 



1440 



1461 



<210> 24 

<211> 487 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> A mutant of Streptococcus mutans sucrose phyophorylase 

<400> 24 

Met Pro He Thr Asn Lys Thr Met Leu He Thr Tyr Ala Asp Ser Leu 
1 5 10 15 



Gly Lys Asn Leu Lys Glu Leu Asn Glu Asn He Glu Asn Tyr Phe Gly 
20 25 30 



Asp Ala Val Gly Gly Val His Leu Leu Pro Phe Phe Pro Ser Thr Gly 
35 40 45 



Asp Arg Gly Phe Ala Pro He Asp Tyr His Glu Val Asp Ser Ala Phe. 
50 55 60 
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Gly Asp Trp Asp Asp Val Lys Arg Leu Gly Glu Lys Tyr Tyr Leu Met 
65 70 75 80 



Phe Asp Phe Met He Asn His He Ser Arg Gin Ser Lys Tyr Tyr Lys 
85 90 95 



Asp Tyr Gin Glu Lys His Glu Ala Ser Ala Tyr Lys Asp Leu Phe Leu 
100 105 110 



Asn Trp Asp Lys Phe Trp Pro Lys Asn Arg Pro Thr Gin- Glu Asp Val 
115 120 125 



Asp Leu He Tyr Lys Arg Lys Asp Arg Ala Pro Lys Gin Glu He Gin 
130 • 135 140 



Phe Ala Asp Gly Ser Val Glu His Leu Trp Asn Thr Phe Gly Glu Glu 
145 150 155 160 



Gin He Asp Leu Asp Val Thr Lys Glu Val Thr Met Asp Phe He Arg 
165 170 175 



Ser Thr He Glu Asn Leu Ala Ala Asn Gly Cys Asp Leu He Arg Leu 
180 185 190 



Asp Ala Phe Ala Tyr Ala Val Lys Lys Leu Asp Thr Asn Asp Phe Phe 
195 200 205 



Val Glu Pro Glu He Trp Thr Leu Leu Asp Lys Val Arg Asp He Ala 
210 215 220 



Ala Val Ser Gly Ala Glu He Leu Pro Glu He His Glu His Tyr Thr 
225 230 235 240 



He Gin Phe Lys He Ala Asp His Asp Tyr Tyr Val Tyr Asp Phe Ala 
245 250 255 



Leu Pro Met Val Thr Leu Tyr Ser Leu Tyr Ser Gly Lys Val Asp Arg 
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260 



265 



270 



Leu Ala Lys Trp Leu Lys Met Ser Pro Met Lys Gin Phe Thr Thr Leu 
275 280 285 



Asp Thr His Asp Gly He Gly Val Val Asp Val Lys Asp He Leu Thr 
290 295 300 



Asp Glu Glu He Thr Tyr Thr Ser Asn Glu Leu Tyr Lys Val Gly Ala 
305 310 315 320 



Asn Val Asn Arg Lys Tyr Ser Thr Ala Glu Tyr Asn Asn Leu Asp He 
325 330 335 



Tyr Gin He Asn Ser Thr Tyr Tyr Ser Ala Leu Gly Asp Asp Asp Gin 
340 345 350 



Lys Tyr Phe Leu Ala Arg Leu He Gin Ala Phe Ala Pro Gly He Pro 
355 360 365 



Gin Val Tyr Tyr Val Gly Phe Leu Ala Gly Lys Asn Asp Leu Glu Leu 
370 375 380 



Leu Glu Ser Thr Lys Glu Gly Arg Asn He Asn Arg His Tyr Tyr Ser 
385 390 395 400 



Ser Glu Glu He Ala Lys Glu Val Lys Arg Pro Val Val Lys Ala Leu 
405 410 415 



Leu Asn Leu Phe Thr Tyr Arg Asn Gin Ser Ala Ala Phe Asp Leu Asp 
420 425 430 



Gly Arg He Glu Val Glu T^ir Pro Asn Glu Ala Thr He Val He Glu 
435 440 445 



Arg Gin Asn Lys Asp Gly Ser His He Ala Thr Ala Glu He Asn Leu 
450 455 460 
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Gin Asp Met Thr Tyr Arg Val Thr Glu Asn Asp Gin Thr He Ser Leu 
465 470 475 480 



Ser Met He Ser Cys Gin Thr 
485 
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mm 

[HI A] 



StMSP 

StPSP 

StSSP 

LeuSP 

OenSP 

BifSP 

AgrSP 

PseuSP 

EcoSP 

ListSP 



HPIINKTM 

MPIQNKTM 

HEIQNKAM 

^ MPVKNKAM 

yKPjI^VQ 

yj^HSVQ 

UKUQVQ 

— MKQK I TDYLDE I YGGTFTATHLQ-KLV-TRLESAK-R-L I TQRRKKHWDE-S-DVV- 
MTNLRKR LSRLYSEOWES-UTR- lEARVNQTKQRKLVRKD— K-WOE-K-D I V- 



S tMSP LI HADSLGKN LKEUEM I — ENYFGDAVGG-VHLLPFFPST-GDR-GFAP I DYH 

S IPSP L ITYSDSLGNN UDLYDNL — EEHFGDA I GG-VHLLPFFPST-VDR-GFAPVDYD 

S tSSP LI TYSDSLGRN LKELDEN I — S I YF6DA I GG-VHLLPFFPST-GDR-GFAPVDYD 

LeuSP L I TYADSLGKN LKDVHQVL — KED I GDA I GG-VHLLPFFPST-GDR-GFAPADYT 

OenSP LI TYSDSMGKN 1 KELQY I L — DKY I GDA I GG-VHLLPFFPST-GDR-GFAPSDYT 

BifSP LI TYADRLGD — GTLSSMTD I -LRTR — FDGVYDGVH I LPFFTPFDGADAGFDP I DHT 

AgrSP LI TYVDRLSGG — G-FPELRALL-D-GR-LQGLFGGVHALPFFNP I DGADAGFDPTDHT 

PseuSP L I TYVDRLGGQRD6ADLARLKKLLCEPGQPUDVFGGVHLLPFFHA I DGAOAGFDP I DHT 

EcoSP LI TYADQFHSNDLKPLPTFNQFYHQWL-QS- 1 FSHV-HLLPFYPWSSDD— GFSV I DYH 

L 1 5 tSP LI TYGDQFKEESKKTLPTFKKMYDRYL-KS-TFEVV-HFLPFYPYSSDD— GFSV I DYK 

S tUSP EVDSAFGDVDDVKCLGEKYYLMFDFM i NH I SRQSKYYKDYQEKHEASAYKDLFLNWDKFH 

S tPSP EVDSAFGDWEDVKRLGEKYYLMFDFM I NH I SRQSKYYKDYQEKHEASEFKALFLNWDKFW 

S tSSP KVDPAFGDWDDVKRL6AKYYLHFDFM I NH I SRQSKYYKDFQEKKDASDYADLFLRWEKFW 

LeuSP RVDAAFGDWADVEALGEEYYLMFDFMINHISRESVMYQDFKKNHDDSKYKDFFIRWEKFW 

OenSP RVNPDFGDWEOVEELGKKYYLMFDFM I NH I SRES IMYQDFKEKKDASSYKDFFI RWEKFW 

BifSP KVDERLGSWDDVAELSKTHN I MVDA I VNHMSWESKQFQOVLEKGEESEYYPMFLTMSS VF 

Ag rSP I VDPRLGSWDDVRALAGSVE I HADL I VNHVSAQSSWFQDF I AKGSDSEFADMFMTFGKAF 

PseuSP LVDPRLGDWSO I KALTEGLEVM6DV I VNHMSSESPQFQDFSAKGRESAYDGLFLTLDAVF 

EcoSP QVASEAGEWQD I QQLGECSHLHFDFVCNHMSAKSEWFKNYLQQHPG— FEDFF I AVDPQT 

ListSP AVNPELGDWEOIKEMEQSARLMFOFVCNHMSAKSEWFKRYLAGDKE— FQNFFVEMDPDT 

S tMSP P — KNRPTQEO-VDL I YKRKDRAPKQE I QFADGSVE~HL-WNTFGEEQ I DLOVTKEVT 

S t PSP P — ENRPTQSD-VDL I YKRKDRAPKQE I VFEDGSVE— HL-fflttTFGEEQ I DLDVTKEVT 

S t SSP P — ENRPTQAD- 1 DL I YKRKDKAPMQE I VFADGTKE— HL-WNTFGEEQ I DLDVTKEVT 

LeuSP AKAGENRPTQAD-VOLIYKRKDKAPTQEITFDDGTTE— NL-WNTF6EEQIDIDVNSAIA 

OenSP PKG — RPTKAD- 1 DL I YKRKDKAP I QG I TFADGSQE~HL-WNTFGDEQ 1 0 1 NVKSKVA 

B i f SP PNGA TEED-LAG I YRPRPGLPFTHYKFAGKT RLVWVSFTPQQVD I DTDSDEG 

AgrSP PRGA SEQD-LLNI YRPRLGCRFQRPRLQIGSQ — RHLWTTFFPQQ IDIDVHSAHG 

PseuSP PNGA TERD-LLTVYRPRP — GPAAELCDAEERRAR I LWnFTAAQ I D I AVHHPQG 

EcoSP DLSAVTRPRALPLLT PFQHRDHSTRHL WTTFSDDQ I DLNYRSPEV 

L i s t SP DLSSVTRPRATPVLT PFQFASGKEGY I WTTFSEOQ I DLNFACPEV 
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imiB] 

StMSP MDFIRSTIENUANGCDLiRLDAFAYAVKKLDTNDFFVEPEIWTLLDKVRDIAAVS~GA 

StPSP MEFIRKTIQHLASNGCDLIRLDAFAYAVKKLDTNDFFVEPDIWDLLDKVRDIAAEY—GT 

S tSSP MDF I KKN I EHUVNGCDL I RLDAFAYAVKKLDTNDFFVEPE I WDLLTKVQT I AKEA~GA 

LeuSP KEFIKTTLEDMVKHGANLIRLDAFAYAVKKVDTNDFFVEPEIWDTLNEVREILTPL— KA 

OenSP QEFFKDTLQSMVKHGADLIRLDAFAYAIKKIDTNDFFIEPEIWDLLESVRKILOPL— HA 

B i f SP WEYLHS I FDQMAASHVSY I RLDAVGYGAKEASTSCFHT-PKTFKL I SRLREEGVKR~GL 

AgrSP ALYLET I LDRFAEANVTA I RLOAAGYA I KKAGTSCFH I -DETYAFLAKLAEKARDR~GM 

Ps euSP RAYLES I LQTFAANG i RMVRLDAVGYA I KKAGASCFMM-PETFGF I AEFAQAARAL—G I 

EcoSP LLAMVDVLLCYLAKGAEYVRLDAVGFMWKEPGTSCIHLEKTHL I IKLL-RS I IDNVAPGT 

L i s tSP LYKM I DVLMFYLEEGAEYVRLDAVGFNWKVPGTSS I HLDETNE I VKLF-RDLVDMAAPGT 

S tHSP El LPE I HEHYT J Q~F-K I ADHDYYV-YDFALPM VTLYSLYS-SKVDRUKiLKBS~PM 

StPSP ELLPE I HEHYS IQ--F-K I ADHDYYV-YDFALPMVTLYTLYS-SRTERUKIULKIIS— PH 

S tSSP D I LPE I HEHYS I Q~F-K I AEHDYF 1 -YDFALPMVTLYSLYS-GRVQRLADWLAKS~PM 

LeuSP El LPE I HEHYS I P~K-K I NDHGYFT-YDFALPMTTLYTLYS-GKTNQLAKBLKMS— PM 

OenSP El LPE I YEHYT I P—A-K I NEYGYFT-YDFVLPLV I LYTLYS-GMPKQUKiLKMS— PK 

B i f SP El L I EVHSYYKKQ~V-E I ASKVDRV-YDFALPPLLLHSL-FT6HVEPVAHWTE I R~PN 

AgrSP EVLVE I HSYYRDQ— I -E I ASKVDRV-YDFALPPLI LHSL-FTGDATALARWLE I S~PH 

PseuSP EVLVE I HAYYQRQ— I -E I ASQVDWV-YDFALPPLVLHAFEFKTAGA-LKRW I AVR~PT 

EcoSP VI ITETNVPHKDNIAYFGAGDDEAHMVYQFSLPPLVLHAVQKQNVEA-LCAWAQNLTLPS 

Li stSP 1 1 ITETNVPHVDNISYFGNGEKEAHMVYQFPLPPLVLHAIHHGNAEF-LSNWAKNLELPE 

S IMSP KQFTTLO — THDG 1 6VVDVKD I -LTD EE I TYTSNELYKVGANVNRKYSTA 

S t PSP KQFTTLO — THDG I G VVDVKD I -LTD EE I DYASNELYKVGANVKRKYS SA 

S t SSP KQFTTLD — THDG I GVVDVKD I -LTD EE I AYTSDQLYKVGANVNRKYSTA 

LeuSP KQFTTLD — THDG I GVVDARD I -LTD DE I DYASEQLYKVCANVKKTYSSA 

OenSP KQFTTLD — THDG I GVVDARD I -LTD EE IDYTSSELYKVGANVKRTYSSA 

Bi f SP NAVTVLD — THDGIGVIDIGSDQLDRSLK-GLVPDEDVDNLVNTIHANTHGESQAATGA 

AgrSP NA I TVLD — THDG I GV 1 DVGAHSDGR — PGLLEPQA I DHLVEE I HRRSEGQSRLATGA 

PseuSP NALTVLD — THDG I G 1 1 D IGADASDRAAHPGLVPPEELDALVER 1 HAASQGQSRKPTGA 

EcoSP SNTTWFNFLASHDG I GLNPLRGLLPESE I L-ELVEALQQEGALVNHKNNPDGTRSPYE I N 

L i s tSP GKRTFFNFLASHD6 1 GLNPVRG I f PEAE I L-ALVDDLEKEGALVSYKQNPDGTKSPYE I N 

S tMSP EYNNLD I YQ I NSTYYSALGDODQ-KYFL-ARL IQAFAPG I PQVYYVGFLAGKNDLELLES 

S t PS P EYNNLD I YQ I NSTYYSALGDDDV-KYFL-ARL I QAFAPG I PQ I YY VGLLAGKNDLKLLEE 

S ISS P EYNNLD I YQ I NSTYYSALGDDDK-KYFL-ARL I QAFAPG I PQVYY VGLLAGKNDLKLLEK 

LeuSP SYNNLD I YQ I NSTYYSALGNDDA-AYLL-SRVFQVFAPG I PQ I YYVGLLAGENO I ALLES 

OenSP AYNNLD I YQ I NSTYYSAL6NDDK-AYLL-ARA I Q I FAP6 I PQ I YYAGLLAGENDLOLLEK 

B 1 f SP AASNLDLYQVNSTYYSALGCNDQ-HY-LAARAVQFFLPGVPQVYYVGALAGRNDHELLRR 

Ag r SP AASNLDLYQVNCTYYDALGRNDD-DY-L I ARA I QFFAPG I PQ VYYVGLLGG I NDMELLGK 

PseuSP AASNLDLYQVNCSFFDAMGRNET-AY-LLARA I QFFLPGVPQVYYVGLLAGHNDMELLAR 

EcoSP VTY-MDAL SRRESSDEERCARF I UHA I LLSFP-GVPA I Y I QS I LGSRMDYAGVEK 

L i StSP VTY-MDAL SKQADTDDLRLSRFLVAHAVLHS I P-GVPAVYVQS I LGSRNDYSGVET 
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S tMSP TKEGRNI MRHYYSSEE I AKEVKRPV-VKA LLNLFTYRNQSAAFOLDGR I EVETPN 

S t PSP TKEGRN I NRHYYSNEE ! AKEVQRPV-VKA LLNLFSFRNRSEAFDLEGTTE I ETPT 

S t SSP TKEGRN I NRHYYSSEE I AHEVERPV-VKA L I KLFSYRNNSQAFDLDGSLETEVLD 

LbuSP TKEGRN I NRHYYTREEVKSEVKRPV-VAN LLKLLSWRNESPAFDLAGS I TVDTPT 

OenSP TKEGRN I NRHYYSEEEVANEVQRP I -VAC LLKLLAWRNRSAAFDLQGD I QVSATD 

B i f SP TNNGRD I NRHYYSTAE \ DENLERPV-VKA LNAUKFRNELSAFD—GEFS YEVDG 

AgrSP TGV6RDINRHFYEDREIDLALESPL-VKR LSDLIRFRNTHPAFN— GSFEVATDD 

PseuSP TQVGRD I NRHYYDAAE I ASDCERP V-VRR L I EL I RLRNRHPAFG-G VFSVEAGG 

EcoSP LGYNRA I NRKKYHSKE I TRELNDEATLRHAVYHELSRL I TLRRSHNEFHPDNNFT i D-T i 

L i s t SP TGHNRS I NRKKYDLAE I TAELNQADSLRKETYDALTKL I STRKAESLFHPE I PMEVLEST 
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LeuSP DTTIVVT • ^ _ 

OenSP KNEIKII— 

BMSP DTSITFR 

AgrSP TGSLVLS 

PseuSP DDELHLR 

EcoSP NSSVMRIPRSNADGNCLTGLFN-VSKN-IQHVNIT-NLHGRDLISEVDILGNEI-TLRPW 

ListSP -AELFVVKRSSDAES-I l-LIHNLSEKEVSYS-LDSGVYTN-LYKGSTVTGSDSrKLRGY 

S tMSP RQNKDGSH I AKAE I NLQOMTYRVTENDQT I S-FE 

StPSP RQNKDKSVTAVVE I DLQNQTYRV I ENGVEV 

S t SSP RSNQDKSALAQAV 1 NLQDLTYQVTENGQT I T-FE 

LeuSP RQDENGQNKAVLTADAANKTFE I VENGQTVH-SSD NLTQN— 

OenSP RTSTNGQDTAELTANVALKTFT I KENDK 1 1 L- 1 EDQTDTKD I 

B i f SP WTAADGASTAALTFEPG-RGLGTDNATP-VASL-AWSDAAGDHETHD 

AgrSP WNLNTEFAQLVVSF 

PseuSP WQQGGDKGPLRVNFASLDHEL 

EcoSP QVMWIK 

Lis ISP EFCWLKTKNYREEQK 
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